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Power Plant of the Rialto Building 


By A. J. 





An old-style Edison bipolar high-speed engine 
plant that has given 25 years’ continuous service 
in a ten-story St. Louis office building. The plant 
is still in excellent condition and after making 
allowances for heating, elevator and pumping 
services, is generating current for two cents per 
kilowatt-hour. 





steam and electric plant in a ten-story office build- 

ing. There are none of the refinements of 
up-to-date engineering in this plant. There is not an 
instrument in the outfit except such as are intrinsically 
essential to the operation of any power plant of this 
character. To the present generation of engineers there 
is the same quaintness in the obsolete dynamo and 
switchboard equipment and attachments for electrical 
distribution that older men notice in engineering relics 


T= is the history, briefly told, of an old-fashioned 


DIXON 


in large measure for a paucity of present-day devices and 
appliances for securing economy. Also, it demonstrates 
the time-defying quality of steam machinery designed 
upon a ground plan of first-class material and ample 
proportions. 

Fig. 2 shows the two high-speed engines which were 
built in 1891 and were set up in the plant in 1892. 
The smaller runs 300 r.p.m. with a steam pressure of 
100 Ib. gage at the throttle; its cylinder dimensions are 
10x 10 in. and it is rated at 40 hp. The larger engine 
has cylinder dimensions of 13x12 in. and is rated at 
75 hp. at 260 r.p.m. 

In the twenty-five years since they were installed, 
these engines have given, one an average of 12 hours’ 
and the other 8 hours’ service for 312 days in each 
year. During this period the cylinder of the larger 
engine has had one reboring, and three times the 
engine has been fitted with a new piston valve. The 
smaller engine cylinder also has had one reboring, but 
has had the piston valve renewed four times. The only 
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FIG, 1. 


of the Civil War period. Except in one or two minor 
details, there is no piece of apparatus in the plant that 
could be put forward as exemplifying modern accom- 
plishment in the direction of efficiency ; nothing that was 
not common in engineering practice twenty-five years 
ago. Nevertheless, this old plant furnishes a vivid ex- 
ample of how intelligent care can be made to compensate 








EDISON BYPOLAR DYNAMOS AT THE RIALTO BUILDING PLANT 


other repair of any consequence was the refitting of the 
larger engine, some years ago, with a new set of con- 
necting-rod brasses. 

The speed regulation of these engines is very close. 
The shaft governors are of the centrifugal type designed 
by the late A. L. Ide. Prior to the invention of the 
Rites inertia governor, a modification of which is used 
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in the Ideal engines of present-day build, the regulat- 
ing devices used in these old engines represented the 
highest attainment in the making of shaft governors 
employing solely the principle of centrifugal force— 
simple in detail and sensitive in action and, except in 
service marked by continual fluctuation up and down 
in a wide range of load, are perhaps unsurpassed. 

The three shunt-wound bipolar dynamos shown in 
Fig. 1 were built by the Edison General Electric in 























FIG. 2. 


HIGH-SPEED ENGINES BELTED TO GENERATORS 


1890. ‘These generators were originally designed to 
deliver 280 amp. at 125 volts, but were rearranged for 
320 amp. at 110 volts for installation in this plant. One 
of them is driven at 1100 r.p.m> by the smaller engine 
through a 10-in. double leather belt; the other two are 
driven. at approximately 1100 r.p.m. through 10-in. 
double leather belts running tandem-fashion off the 
shaft wheel of the larger engine. 

The dynamo: driven: by the ‘smaller engine’ has-been 
fitted with a new commutator once in its twenty-five 
years,of service. . The two other machines are still run- 
ning. with the original commutators. That these ma- 
chines: are given. careful attention is» attested, by » the 
appearance of ‘the commutators. Although ‘the brushes 
usedyare of the old-fashioned copper-gauze’ type, “set! 


tangéntially, the- commutators “uniformly show thes “pet? 
culidr, brown gloss indicative of proper running ' ‘condi, i 


tions* and are sparkless. ea 


The switchboard is shown:in Fig. 3 to consist of four’? 


panels of white Vermont marble, with a curving hori-, 


zontal headpiece set above by way of ornamentation: eh 
is fastened close up to the wall, so- that all:the apparatus: he. 
belonging to the system of electrical, distribution” “is” oh 


necessarily mounted on the.front. As’ may,-be noticed, 
the only thing modern among these switchboard furnish- 
ings is the Weston voltmeter, the ammeters_ being of 
the original Edison type, incased in rectangular »cab- 
inets of polished hardwood. The field rheostats are also 
set up in hardwood frames with an ornamental finish. 
The steam-making outfit comprises two 66-in. by 20- 
ft. horizontal shell boilers, each containing sixty-four 
4-in. tubes. These boilers are made of -in. steel plate 
and have triple-riveted butt-joined longitudinal seams. 
They have been in use about nine years. The shell 
boilers originally installed had double-riveted lap- 
joined fore-and-aft seams; they were removed on this 
account to make room for the present equipment. 
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The boilers are connected, through short risers and 
straight horizontal lengths running to a steam header 
set crosswise directly above the back wall of the set- 
ting—the restricted headroom available compelling the 
use of unusually short and rigid connections. Angle 
stop valves have been inserted for cutting the boilers 
into and out of service. An old-style Anderson trap, 
mounted on the boiler wall, collects the condensation 
from the steam header and discharges it into the feed- 
water heater. There are no separators in the branch 
pipes running from the main header to the engines. No 
provision was made for carrying off the condensation 
in these branches until recently, when a float trap was 
installed for the purpose. Each boiler is furnished with 
a 4-in. spring-loaded safety valve each having the usual 
muffler attached. 

The boilers alternate in service monthly. They are 
mounted in an ordinary style of brick setting and are 
fitted with down-draft furnaces. A common grade of 
Illinois bituminous coal is used, and although no extra 
devices or expedients have been adopted to aid in the 
elimination of smoke, the firing is, nevertheless, fully 
$9 per cent. smokeless. This is to be credited as much 
to careful maintenance of the furnace masonry and 
rigid precaution against continued befoulment of the 
boiler surfaces, both inside and outside, and likewise 
to skillful handling of the fires, as it is to correct de- 
sign in the proportioning of boiler and furnace ca- 
pacity. The boiler furnishings include a soot blower. 

There are available for boiler-feed house-tank service, 
three 6 and 4 by 6-in. duplex pumps with outside means 
for adjusting the setting and play of the steam valves. 
These pumps comprise the original installation. They 




















OLD-STYLE SWITCHBOARD MOUNTED ON WALL 


FIG. 3. 


are still in perfect running condition. About twelve 
years ago each of them was given an overhauling, which 
consisted mainly in taking up lost motion in the valve 
connections on the steam ends and facing off the valve 
seats on the water ends. Each pump has a double 
suction connection, so that it can be used either for 


supplying the house service directly from the street 
main, or for feeding the boilers from a 300-hp. open 
heater. 
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The feed-water heater is of the style built twenty 
years ago. It is given the same rigid attention, in the 
matter of upkeep, that is bestowed upon the more 
prominent features of the equipment and, as a result, 
shows no trace of diminishment from full efficiency. 
The temperature of the feed-water is held practically 
uniform around 212 degrees. 

The elevator equipment consists principally of three 
hydraulic elevators with horizontal cylinders, and two 
duplex pumps. The eleva. r cylinders are of 12-ft. 
stroke and a nominal diameter of 28 in. The original 
dimensions provided for the use of 1-in. piston pack- 
ing, but the wear of twenty-five years’ service has made 
it necessary to increase the size of the packing to 13-in. 
The wear is so evenly distributed around the bores of 
the cylinders, however, as to cause no irregularity in 
the running of the machines—one set of flax packing 
for each piston sufficing for a three years’ run. 


OPERATION OF THE CHANGE VALVES 


The change valves of these machines are moved by 
means of rack-and-pinion gearing operated by the old- 
fashioned method of a tiller rope passing through the car 
and attached to sheave pulleys at the top and bottom of 
the shaft. The projecting end of each rack is incased 
in a short section of 4-in. pipe, secured to the body 
casting of the valve with machine screws and capped at 
the outer end. These pockets, or housings, are kept 
filled with grease, and thus all contact surfaces of the 
racks and pinions are kept plentifully lubricated. This 
attachment was contrived by the engineer in charge. 
With its use the wear on the gears, and the consequent 
necessity for renewals and repairs, is reduced to an 
almost negligible amount. 

The main elevator pump, which sustains the bulk of 
the service, is built with compound steam cylinders hav- 
ing diameters of 14 and 20 in.; the stroke is 10 in. and 
the water cylinder diameter 14 inches. The auxiliary 
pump is a simple 20 and 10 by 14-in. duplex. These 
pumps take their suction from an 8 x 6 x 7-ft. rect- 
angular surge tank and discharge into a cylindrical 
compression tank 66 in. diameter and 20 ft. long. The 
elevator service requires the pumping of 28,800 gal. of 
water per hour for ten hours each day against a head 
pressure of 100 lb. per square inch. 


SINGLE PIPE DISTRIBUTION FOR HEATING 


In the heating system there is about 21,000 sq.ft. of 
radiating surface, supplied with steam through a single- 
pipe, overhead, gravity method of distribution. A 12-in. 
main exhaust pipe rises directly to the exhaust head 
above the roof, with a back-pressure valve inserted in 
it about 8 ft. above the basement floor. A 12-in. com- 
panion riser runs up alongside this pipe and terminates 
in the attic, where it feeds a number of lateral branches 
that join the upper ends of the drop risers to which the 
radiators have single-pipe connections. Thus the water 
of condensation passes through the drop risers in the 
same direction as the steam, to a tank in the basement, 
from which it flows to the feed-water heater. 

Order and precision are observable in all the operating 
details of this plant. The policy of correcting every 
little irregularity or defect with the least possible delay 
is manifest in the appearance of the plant and largely 
accounts for the economy secured. 
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An accurate system of records is one of the notable 
features. The total operating expense for the year 
1916 as shown by these records was $6944. There was, 
however, an income of $600 for service supplied to 
neighboring establishments. Thus the net expense for 
the year was $6344. -The management figures on a 
basis of the price of fuel during 1916, that to heat the 
building with live steam would have cost approximately 
$2720, which was the amount actually expended for fuel 
for all purposes during the year. Deducting this amount, 
therefore, the actual expense of operation for power 
purposes solely appears as $3694. 

The electrical output for the year was 89,987 kw.-hr. 
The power expended in the elevator and water-supply 
systems was the equivalent of 90,299 kw.-hr. Thus the 
total power developed during the year for lighting, 
elevator and house-water service was 180,286 kw.-hr., 
the cost of which, figured from a total of $3694, was 
2.04c. per kilowatt-hour. 


Nason Multiservis Water-Level Control 


This water-level control is designed primarily for 
supplying water and for maintaining a predetermined 
constant water level in evaporators, steam boilers and 
other apparatus where the water pressure exceeds the 
steam pressure by not less than 10 lb. This apparatus, 
manufactured by the Nason Manufacturing Co., 71 
Fulton St., New York City, consists of a body in which 
is a float, the arm of which swings on a spindle that 
extends through a stuffing-box at one of the casings. 





STEAM EQUALIZER 
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MULTISERVIS WATER-LEVEL CONTROL 


A weight arm, secured to the float spindle, carries a 
turnbuckle connection that actuates a weighted lever 
of the control valve on the water-feed pipe. 

The body casting is placed so that its center coincides 
with the desired water level, which actuates the float 
in the feed chamber. This in turn imparts its motion 
to the lever attached to the balanced control valve, 
thus automatically opening and closing the valve as the 
requirements demand. The steam and water equalizer 
connections are shown in the illustration of the contrc!. 
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Reconnecting Induction Motors—Changes 
in Voltage Only 


By A. M. DUDLEY 





The considerations involved in reconnecting in- 
duction-motor windings for different voltages are 
outlined and practical examples given of rear- 
ranged windings. Methods are set forth for 
measuring the insulation resistance and the wind- 
ing insulation classified according to voltage. 





motors to accommodate a changed voltage supply 

is more often considered and accomplished than 
any other winding change. As was suggested in the first 
article (Power, Jan. 16, 1917), this may arise from the 
purchase of a used motor, a change in power supply from 
an isolated plant to central-station power, the remodeling 
of an old distributing system or in other similar ways. 
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FIG. 1. 


CO nsors the winding connections of induction 
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AN INSULATION- 


It was stated in the sixth article (July 31 issue) that 
other changes, whether of phase or frequency or speed, 
could be considered as voltage changes and so worked 
out. This article outlines the considerations involved 
in the simplest form of voltage changes, thus establish- 
ing a basis for the solution of changes in the other char- 
acteristics. 

In changes of voltage there are two main conditions 
that have to be met if the operation of the motor is to 
be kept normal. The first is to determine whether the 
insulation on the winding is proper for the new voltage 
that is to be used, and the second is how to adjust the 
number of turns in series in the winding, so that there 
will be substantially the same voltage per turn or per 
coil in the winding as existed under the original voltage. 
It is assumed that there is to be no change in the fre- 
quency of the supply circuit, the throw of the coils, the 
number of poles in the winding, the horsepower output 
or the number of phases. 

In considering the insulation alone, if the new voltage 
is to be lower than the old, no further attention need be 
given this point other than to determine that the insula- 
tion is mechanically in good condition and clean and dry. 
If the new voltage is higher than the old, the amount of 
insulation must be considered, and if there is any ques- 
tion as to this, it should be settled by the insulation tests 
described in the following, before proceeding with the 
actual work of reconnection. This may sometimes save 
work ‘that would otherwise be lost by discovering too 


late that the insulation is inadequate for the new condi- 
tions. 


In many cases suitable facilities are not available for 
making either of the insulation tests described, and it 
is well to have some general information on the stand- 
ard practice followed by good manufacturers with re- 
gard to insulation. There is an old saying among insu- 
lation engineers that “a winding that will stand any in- 
sulation test at all will stana 1000 volts.” Like most 
general statements, this is not strictly true, perhaps, but 
it brings out the fact that the insulation for all voltages 
up to 750 volts is practically the same and is determined 
more by mechanical strength than by strictly electrical 
considerations. This means that usually a 110- or a 220- 
volt machine will be all right on 440 or 550 volts pro- 
vided the number of turns in the winding is suitable for 
the higher voltage. 

Sometimes the insulation for 550 volts is increased 
over that for 440, but most 440-volt insulation will stand 
550 volts if in good condition and the operating tem- 
perature of the machine is reasonably cool. Voltages 
between 550 and 2200 are seldom met with commercially, 
and the caution which needs to be observed is that ma- 
chines wound for 550 volts or below should not be oper- 
ated on 2200 volts even if the number of turns in the 
coils could be properly arranged. However, there is no 
reason why machines built for a higher voltage should 
not be operated on a lower. The only handicap in such a 
case would be that the temperature would be somewhat 
higher, owing to the insulation being heavier than 
would be required for a machine normally wound for the 

lower voltage. In order to indicate the limits on differ- 
ent classes of insulation, the following shows broadly 
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FIGS. 2 TO 4. ONE PHASE OF A TWO-PHASE WINDING 
GROUPED FOR 400, 


220 AND 110 VOLTS 


the classification followed by many manufacturers: Class 
I, up to and including 500 volts; Class II, from 500 to 
1290 volts; Class III, from 1200 to 3500 volts; Class IV, 
from 3500 to 6000 volts; Class V, from 6600 to 8000 
volts. Very few induction motors are built at voltages 
higher than 6600. 

The general statement may be made regarding these 
classes that any machine of a higher-voltage class may 
be operated cn a lower voltage, but no machine in a 
lower class should be ees on a higher voltage than 
its own class. 

Where a reference to classification will not settle this 
matter or there are a number of units involved and the 
possibility of reconnection is serious, tests should be 
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made. The insulation of electric machines may be tested 
in two ways—one measures its ability actually to with- 
stand the voltage strains that occur between the parts 
of the winding and the ground, and the second deter- 
mines the condition of the insulation as to dryness and 
cleanliness. The first is called a test for dielectric 
strength and is performed by applying for one minute, 
between the winding and the ground, an alternating 
voltage equal to twice the normal voltage of the circuit 
to which the apparatus is to be connected, plus 1000 
volts.’ 

The second test is called a test for insulation resist- 
ance and is usually made by applying a direct-current 
voltage of 500 volts between the conductors in the wind- 
ing and the ground, having a direct-current voltmeter of 
high internal resistance in series with the insulation. 
Since the insulation is in series with the circuit, there 
will be practically no current flowing, but the direct- 
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Fig. 5—Four-pole, series. 


current voltmeter will show a slight deflection and the 
insulation resistance is measured thereby. The arrange- 
ment of this test is shown in Fig. 1. 

. Then the insulation resistance R of the winding under 
test is given by the following equation: 
r(E — e) 


e 


= 


where 
r = Internal resistance of the voltmeter, which 
must be known and is usually given by the 
maker; 
E = Direct-current voltage which is used for the 
test; 
e = Reading of the voltmeter. 
for example, suppose the values for the test are, E 
= 545 volts, e = 5 volts and r — 55,000 ohms. Then 


FAR BYE 
R= 45 — 5)56,000 __ 5,940,000 ohms, which would 


» 
indicate that the insulation was in good condition. 





1S8tandardization Rules of the Amer. Inst. of Elec. Engrs. 
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This test is of secondary importance as compared with 
the test for breakdown under high-voltage alternating 
current, since the insulation resistance can be consider- 
ably increased by baking, but this gives no real increase 
in the actual ability to withstand voltage strains. Com- 
menting on these two tests, the standardization rules of 
the American Institute of Elecrical Engineers. says: 
“The insulation resistance of a machine at its operating 
temperature shall be not less than that given by the fol- 
lowing formula: 

Insulation resistance in megohms = 

normal terminal voltage ; 

rated capacity in kv.-a. + 1000 
a megohm being 1,000,000 ohms and the symbol kv.-a. 
or kilovolt-amperes being the voltage of the machine 
times the full-load current, times 1.73 if three-phase, or 
times 2 if two-phase. A general rule is that machines 
up to 1000 volts should show somewhere near a megohm. 
The Institute rules say further: “It should be noted 
that the insulation resistance of machinery is of doubt- 
ful significance by comparison with the dielectric 
strength. The insulation resistance is subject to wide 
variation with temperature, humidity and cleanliness of 
the parts. When the insulation resistance falls below 
that corresponding to the foregoing rule, it can, in most 
cases of good design and where no defect exists, be 
brought up to the required standard by cleaning and 
drying out the machine. The insulation resistance test 
may therefore afford a useful indication as to whether 
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FIG. 7 











DIFFERENT GROUPINGS OF A TWO-PHASE, FOUR-POLE WINDING 
Fig. 6—Four-pole, two parallels. 


Fig. 7—Four-pole, four parallels 


the machine is in suitable condition for the application 
of the dielectric test.” 

These two tests indicate a method of settling any 
doubt as to whether the insulation on a machine is suit- 
able for a new voltage higher than the old. The method 
of procedure would be to see that the windings were 
clean and dry and free from grounds, the latter point 
to be determined in the usual way with a 110-volt light- 
ing circuit or by “ringing out” with a magneto. If the 
winding shows clear of grounds the insulation resistance 
should be measured with any convenient source of direct- 
current supply, preferably 500 volts. If the insulation 
resistance is up to or beyond the value specified by the 
A. I. E. E. formula, the winding may be given the fur- 
ther dielectric or breakdown test for one minute with 
high-voltage alternating current provided a _ suitable 
small testing transformer is available. In making this 


test great care should be used in handling the high 
voltage to guard against personal injury and also a suit- 
able circuit-breaker should be in circuit which will open 
if the insulation breaks down. 
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Assuming that the question of the adequacy of the in- 
sulation is settled, the second main consideration in all 
voltage changes may be taken up. This is the question 
of rearranging the coils or coil groups in the windings 
so that the voltage on each coil under the new conditions 
may be substantially the same as under the original. In 
this regard an induction motor is similar to a trans- 


former. It is designed originally for a certain voltage 
across each coil or group of coils. These coils or groups 
may be arranged in series or in various parallels to 
accommodate different line voltages, and so long as the 
voltage across each coil remains at the figure originally 
calculated, the operation of the motor will be normal in 
all respects. This can be shown graphically as in Figs. 
2 to 4. In these figures A-B represents one phase of a 
two-phase, 4-pole winding. It will be seen that the volt- 
age across one pole-phase group, or X-Y, is 110 volts at 
all times. When the motor is connected for 440 volts, 
Fig. 2, all four pole-phase groups are in series. When 
the line is 220 volts, there are two parallels with two 
pole-phase groups in series in each parallel, Fig. 3. 
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the middle again—to make 8 parallels, for example, for 
a 55-volt connection. Such attempts result in improper 
connections as was pointed out in the fifth article of this 
series (May 22 issue). If the number of poles is divis- 
ible by 3 or 5 or 7 corresponding numbers of parallels 
may be made, which is often convenient. 

For example, if a three-phase six-pole 2200-volt motor 
is to be reconnected for 440 volts, it may be connected 
3 parallel delta, Fig. 9, and would give 423 volts, if it 
had been connected series star, as in Fig. 8, on 2200 

2200 
$x 173.— 423; the 3 comes 
from the 3 parallels and the 1.73 is due to changing from 
star to delta. The latter change is one of the advantages 
or points of greater flexibility of three-phase over two- 
phase. This is illustrated in Figs. 10 and 11. The 
“star” diagram shows the winding connected for a line 
voltage of 440. The voltage which then exists between 
any lead and the star point is 254 volts, as shown on 
the B phase. Since this is true, the winding can be 
connected in delta as shown in Fig. 11, and operated on a 


volts. The quotient of 














FIGS. 8 AND 9. 


When the line voltage is 110 volts, all four pole-phase 
groups are in parallel and each group is across the line, 
Fig. 4, since each group has within itself the proper 
number of turns for 110 volts. Figs. 5, 6 and 7 show a 
24-coil four-pole two-phase winding connected in series, 
2 parallels and 4 parallels respectively, as shown sche- 
matically in Figs. 2, 3 and 4 respectively. If the connec- 
tion, Fig. 5, is to operate on 440 volts, for 220 volts the 
winding will be connected as in Fig. 6 and for 110 volts 
as in Fig. 7. 

The foregoing is very simple and is all that need be 
borne in mind for changes of this nature. One caution 
needs to be observed, and that is to handle the pole- 
phase groups a& units and not attempt to split them in 














SIX-POLE, THREE-PHASE WINDING GROUPED IN SERIES STAR AND THREE-PARALLEL DELTA 


line voltage of 254. This change is sometimes made to 
operate a 440-volt motor on 220 volts, but since 254 volts 
is normal, the delta-connected winding will compare with 


oe 


OFA of normal 


voltage, or 87 per cent. Many motors have sufiicient 
margin to stand this reduction, but the copper heatins 
will be {as great and the starting and maximum 
torques only } as great as on the winding connected in 
star and run on 440 volts. 

Changes of this nature can be summed up in conven- 
ient form as in Tables I and II for three-phase and two- 
phase motors respectively. If a motor connected origin- 
ally as shown in any horizontal column has a voltage of 


the star winding as though operated on 
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100, its voltage when reconnected, as indicated in any 
vertical column, is shown at the intersection of the two 
columns. The figures in the tables should be considered 
as percentages or comparative values rather than actual 











































































































voltages. For example, in the case just cited, of the 
TABLE I. COMPARISON OF MOTOR VOLTAGES WITH VARIOUS 
THREE-PHASE CONNECTIONS 
| /2|2(2|2/2\)2|alalalala 
Tl ElElLElLE lel elfl2\2/ 212 
ja jalol|ejnfelaiala|s ajo 
Series Star....] 100, 50 | 33 | 25 | 20| 17 | 58 | 29| 19 | 15 | 12] 10 
2 Parallel Sta 5 ~a00ion | 6 | 50 | 40 | 55 |i | 56 [39 | 20 B19 
3 Parallel Star 300] 150 |100 | 75° 60 | 50 |173 | 87 | 58 | 43 | 35 | 29 
4Parallel Star | 400 200 |133 100 | 80 | 67 |232 \116 | 77 | 58 | 46 | 39 
5 Parallel Star | 500/250 |167 |125 hee "83 |289 |144 | 96 | 72 58 | 48 
GPursicl Sar | cealsee [aes '|150 |120 |100 |346 |173 |115 | 87 | 69 | 58 
Series Delta... .| “1B 86 | 58 | 43 | 35 | 29 | ‘oo | 50 “33-| 25) 20 | 17, 
2Parallel Delta] 346/173 |115 | 87 | 69 | 58 fame eee a 67 | 50 | 40 40 | 33, 
3Parallel Delta| 519/259 |173 |130 |104 | 87 |300 |150 |100 “75 | 60 | 50° 
4Parallel Delta] 692)346 |231, [es 138 138 |115 [400 |200 |133. 100 | 80 | 67, 
$Parallel Delta! 865)433. ‘288 [216 173 | 144 |500_ 00 [250° 167 |125 100 8 
GParallel Doettal 1.038519 (346 260 1208 |173 |600 [300 {200 |150 1120 100 
TABLE Il, COMPARISON OF MOTOR VOLTAGES WITH VARIOUS 
[TWO-PHASE CONNECTIONS 
ic Z = |3s 3 
-igltwuisaitads 
Series...... [100 | 50 | 33 | 25 | 20 | 17. 
2Paseiiel................... | 200| 100 | 67 | 50 | 40 | 33— 
ee © 300 | 150 | 100 | 75 | 60 | 50 
“4 Parallel 400 | 200 | 133 | 100 80 67 
$Parallel............... / 500 | 250 | 167 | 125 | 100 | 83 
‘@Parallel............. “| 600 | ERE 150 | 120 | 100 











2200-volt motor to be reconnected for 440 volts, assume 
that an inspection of the existing winding connection 
shows it to be series star. Since 440 is 20 per cent. of 
2200, the problem resolves itself into how a series-star 
connection may be changed so that the resulting voltage 
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FIGS. 10 AND 11. SCHEMATIC ARRANGEMENT OF A 
THREE-PHASE WINDING IN STAR AND DELTA 


will be 20 per cent. of its value. Looking at Table I, 
locate the horizontal line reading “Series Star,” or the 
existing connection. Since 20 per cent. is required, read 
along the same horizontal line till the figure 20 is 
reached. This is found under the vertical heading “5 
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Parallel Star.” In other words, if the number of poles 
is divisible by 5, the winding can be put in 5 parallels 
and operated on 440 volts, since 2200 — 5 — 440. Since 
six poles were assumed, the number of poles is not di- 
visible by 5 and a 5-parallel connection is not possible. 
A further search across the table shows the figure 19 
under the vertical heading “3 Parallel Delta”; 19 per 
cent. of 2200 is 418, which is 95 per cent. of 440. This 
varies from the figure 423 previously mentioned, for the 
reason that the table is made to the nearest whole num- 
ber and 3 a. 3 19.2 per cent. It will be near enough 
right to reconnect in 3 parallel delta and operate on 440 
volts. Similar problems can thus be solved by inspec- 
tion, making such a table a very convenient reference. 
In the second subsequent article this table will be elabo- 
rated and combined with changes in phase also, thus cov- 
ering a large percentage of the possible changes in wind- 
ings at a glance. 


Boiler Blowoff Pointers 
By M. A. SALLER 


Boiler blowoff piping does not usually receive the 
attention it should have, not only from the viewpoint 
of safety and continuous operation, but of economy as 
well. For general service the blowoff pipe and all its 
fittings should be of “extra-strong” material and capable 
of withstanding at least 200-lb. pressure. It should 
be of ample size to carry off quickly all the water, 
mud and sludge which it is called upon to handle, and 
in determining the size of the blowoff pipe it should 
be borne in mind that it frequently has to discharge 
pieces of hard scale. One rule is to use 14-in. pipe for 
boilers up to 42 in., 2-in. for boilers up to 60 in., and 
23-in. for larger units. 

The blowoff pipe is frequently exposed to the hot 
furnace gases, but provision should be made for pro- 
tecting it from overheating. This is usually accom- 
plished by surrounding it with firebrick or some other 
such material, wrapping it with asbestos rope or cover- 
ing with fireproof cement. Where carried through 
walls, boiler settings, etc., provision should be made to 
allow for free expansion. Ordinarily, the pipe can 
be surrounded with a loose-fitting pipe sleeve, and to 
prevent air leakage between the pipe and the sleeve, the 
space can be lightly packed with asbestos rope or other 
similar substance which will not interfere with the 
free movement of the pipe. Short, rigid, inflexible 
connections should be avoided. 

Because of the nature of the stuff it must handle, 
all blowoff piping should have few obstacles in the 
way and few bends or turns. Where it is necessary to 
make a turn, elbows or tee fittings should not be used, 
but in their stead bends and 45-deg. fittings, to reduce 
the frictional resistance. Where branch blowoff lines 
are connected into one main header, Y-fittings should be 
used instead of tee connections. 

All blowoff piping should be pitched downward to 
the point of outlet in order to facilitate the move- 
ment and discharge of any muddy material and to 
reduce the friction. 

Where two or more blowoff pipes are connected up, 
it is preferable to use flanged pipe and fittings, these 
being considerably stronger and moré reliable than 
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screwed fittings and giving less trouble from leaking. 
The flanged connection also makes it easier to break 
the various connections for cleaning, inspection or 
repairs. All long blowoff lines or headers should be 
arranged with a capped or blank flanged connection at 
one or both ends so that access can be had for cleaning 
out the line with turbine cleaners or scrapers, without 
having to dismantle the entire system. Where the 
blowoff water contains high percentages of mud and 
sediment, it is sometimes found desirable to have water 
or air connections tapped into the blowoff line so that 
the piping system can be washed or flushed out after 
the boilers have been blown down. It is always ad- 
visable to run the blowoff from each boiler direct to 
the sump or outlet independent of all other connections, 
if possible. Where several blowoff lines discharge into 
one header, the header should be of ample size to take 
care of the maximum quantity that will ever be dis- 
charged. While but one boiler will generally be blown 
down at a time, still the blowoff header should increase 
in size following each connection into it so that ample 
capacity will be available should two or more units be 
blown down at one time. A safe rule is to be generous 
in estimating sizes and capacities. Each boiler should 
be fitted with two good blowoff valves of a type specially 
designed for this severe service of extra-heavy design, 
and preferably with removable disks and seats. The 
valve seat should also be self-cleaning to prevent the 
accumulation or lodgment of scale on it. A leaky blow- 
off valve may be extremely wasteful of fuel and water. 
If only one blowoff valve is used, it should be supple- 
mented with a blowoff cock, placed between the boiler 
and the valve so that the valve can be opened for clean- 
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ing, inspection and repairs, and should be closed after 
each blowdown to take the strain of carrying the boiler 
pressure off the regular blowoff valve. 

Blowoff valves should be located in well-lighted 
areaways so that their use will not be neglected on 
account of the disagreeableness of the job. 

In most cities blowing down direct to the sewer is 
prohibited and it is necessary to provide a tank into 
which the blowoff water is discharged before it flows 
into the sewer. This tank should be of ample size 
to contain the maximum amount to be delivered to it 
and should be strong enough to stand full boiler pres- 
sure, and have a full-sized overflow to the sewer—a 
double overflow is often advisable in order to insure 
the release of the water when one overflow is obstructed. 
It should also have a vent, always open to the atmos- 
phere, to carry off the steam discharged with the blow- 
off water, connected near the top of the tank and large 
enough to prevent the accumulation of pressure in the 
tank. This vent pipe, as well as the drain to the sewer, 
should be run direct with as few bends as possible 
and should not be connected into any other pipe lines, 
and no valves should be installed in either one. 

Where the blowoff tank is so located that it cannot be 
discharged by gravity into the sewer, it should be made 
extra-large in order to act as a sump, in which the 
blowoff water is stored to be discharged into the sewer 
by means of an ejector or pump later. 

Since the hot blowoff water represents a loss of both 
water and fuel, it should be kept to the minimum that 
will give the desired results. It pays in some cases to 
install some sort of metering equipment for measuring 
the quantity of water blown down. 


Tom Hunter, Hoisting Engineer 


By WARREN O. ROGERS 





We visit a stamp mill, and the process of sepa- 
rating the copper from the rock is explained. 
Much water is used in the mill, and it is sup- 
plied by a triple-expansion pumping engine. 
As the water goes from the pump to the mill, a 
portion of it passes through a surface condenser 
that serves a turbine, and then is discharged 
into the mill supply. We also inspect a smeltery 
and then go to the Calumet region. 


66 HERE will we go tomorrow,” I asked Hunter, 
W as we made ready to turn in for the night. 
“These hoisting engines are all beginning to 

look alike to me.” 

“j think you would be interested in going through 
a stamp mill,” replied Hunter. “I have left a 5:30 
a.m. call, and we will take a run down to the Cham- 
pion stamp mill at Freda.” 

The next morning we got the first train out and in 
due time arrived at the mill, where we were given 
the run of the plant. As we made our way toward the 
mill, I observed that the building was constructed with 
different floor levels, the structure resembling a stair- 
way. I found later that this permitted much of the 
work to be done by gravity, as the water used in the 





process of separating the copper from the crushed 
rock flowed from higher to lower levels, and therefore 
less pumping was necessary than would have been the 
case if all of the apparatus had been on one level. 

Coming close to the mill, I found that the railroad 
side track ran onto a trestle and terminated in the 
millhouse, where bins had been built to receive the 
copper rock from the mines, Fig. 1. There were 
six of these bins, each with a capacity of 600 
tons of rock. It requires but 30 minutes to dump 25 
to 30 cars, each holding 55 tons. Each bin fed directly . 
to a stamp mill, of which there were six. Two of the 
mills were of the steeple compound type with cylinders 
about 153 x 32 in. and a 24-in. stroke. They each had 
a capacity of about 800 tons of rock per day. We were 
told that in operation live steam is admitted to both 
sides of the high-pressure cylinder. The exhaust steam 
enters the low-pressure cylinder and acts only on the 
down stroke of the piston, a constant vacuum being 
maintained on the bottom side of the low-pressure 
piston. Fig. 7 shows a view of the stamps from the 
steam-cylinder level. 

As the rock comes from the bin through an open 
trough, its feed is regulated by a man who also picks 
out any sticks, foreign metal or pieces of mass cop- 
per. As the rock feeds to the stamp, it is reduced in 
size by the constant pounding of the stamp shoe, which 
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is lifted and dropped in the mortar by the action of 
the piston. Inside of the mortar is a circular screen 
of about }-in. mesh. Water flows to the mortar, and 
as the rock is pulverized the lump copper is discharged 
at the bottom of the mortar, but all else passes out 
through the screen because of the churning and splash- 
ing caused by the stamp head. After passing through 
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sizes from the jigs are sent back to the rolls for fur- 
ther crushing. The jigs, Fig. 2, separate the copper 
from the rock, because the copper, being the heavier. 
settles to the bottom of the jig screen and of course is 
thus separated. The slime product of the jigs goes to 
the concentrating tables, Fig. 3, where the fine copper 
is separated from the water and fine rock. The copper 





FIGS. 1 TO 6. VIEWS OF THE CHAMPION STAMP MILL, FREDA, MICH. 


Fig. 1—Rock bins in mill rock house. Fig. 2—<A, set of jigs. 


Fig. 3—Concentration tables. Fig. 4—Rotary crushers. Fig. 5—Final 


concentration tables. Fig. 6—Triple-expansion pumping engine 


the screen the fine rock flows through a box conduit, 
or launder, one on each side, to a revolving sieve, or 
trommel, as it is called. The coarse sizes go to an ele- 
vator and are passed through a set of crushing rolls 
and then are delivered to a set of jigs. The under- 
sizes go to the jigs direct from the stamp. All over- 


is discharged at the extreme end of the table. What 
is called the middling (water and fine rock) goes to 
another set of concentrating tables, and the fine rock 
after being separated from the copper is again col- 
lected and treated in a rotary crusher, Fig. 4, where 
it is ground to a fine powder. The material is then 
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pumped to an elevated tank, Fig. 5, from which it As we were going through the mill, I was impressed 
flows to another set of concentrating tables for the with the amount of water that was required. It began 
final treatment. The tailings, or waste rock, flow at the stamp mortar and its use was continued to the 
with the water used in the process of separating the last process. 
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FIGS. 7 TO 11. STEAM EQUIPMENT OF THE CHAMPION STAMP MILL 
ig. 7—Steam end of stamp mill. Fig. 8—Mixed-pressure turbine. Fis. 9—Condensate centrifugal pumps. Fig. 10—Engine on a 
suspended foundation. Fig. 11—Copper discharging from a furnace to ingot molds 
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copper from the rock to the dump. We were told that Hunter had been silent for some time, much to my 
the copper loss in the dump amounted to but about 3 surprise, but upon my mentioning that there must be 
ib. per ton and that this might be saved. quite a large pump necessary to supply the volume of 
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water used, said: “Suppose we go out to the pumproom 
and see what they have there. As I remember, it is a 
triple-expansion condensing pump with 14-in. high-, 
28 intermediate- and 43-in. low-pressure cylinders, 
with a stroke of 44 in. and a capacity of 20,000,000 
gal. per 24 hours. The head is 68 ft.” See Fig. 6. 

“This pump takes water from the lake through an 
intake tunnel. When the plant was first built, the suc- 
tion pipe was extended to the lake and was exposed at 
the water’s edge. No trouble was experienced until 
the ice in winter began to move, and then the waves 
pounding it on the pipe caused trouble. A _ tunnel 
solved the difficulty. 

“The pump discharges into an open elevated dis- 
charge tank, the overflow of which is fitted with s«reens 
so that all refuse such as small particles of wood, 
leaves and grass can be caught before going to the 
well. As the water, after passing through the screen, 





. COPPER INGOTS READY FOR THE SHIPPING 
ROOM 


goes to a tank that is higher than the mill machinery, 
the water supply runs to the mill by gravity.” 

From the pump we went to the power plant, where 
we found a new mixed-pressure turbine, Fig. 8. It 
exhausts into a surface condenser the circulating 
water for which flows from the tank, into which the 
triple-expansion pump discharges, to the condenser 
by gravity, and discharges from it to a supply pipe 
going to the mill, where the water is used on the con- 
centrating tables and for other mill purposes. The 
condensate is taken care of by either one of two 
turbine-driven 6-in. centrifugal pumps, Fig. 9. No air 
pump is used, but instead, three 3-in. pipes are connected 
to the bottom of the condenser shell. Each one drops to 
a hotwell, where the ends are water-sealed 42 ft. below 
the condenser. 

“See those stones,” said Hunter, as we came out of 
the turbine room, pointing to a large pile of bags, 
many of which had burst, showing the contents to be 
a peculiar kind of rock about 3} in. in size and some- 
what oblong. Those rocks come from France and 
were formerly used in the rotary crusher. They are 
not used much now, as iron balls have been found better 


for the work of crushing the small particles of copper 
rock still finer. 
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“There is one thing I want you to notice,” said 
Hunter, as we returned to the mill. “That is, the way 
the mill engine is installed and its foundation.” 

The engine was a cross-compound with 14- and 32- 
by 30-in. cylinders and supplied power to the jigs, 
crushing rolls, etc. -The engine rested on a concrete 
slab and was supported by I-beams that were riveted to 
vertical structural columns. ° The space between: the 
I-beams was filled with concrete, and the engine was 
anchor-bolted to it, Fig. 10. Although one would sup- 
pose that there would be considerable vibration, there 
did not appear to be any more than would be found 
with any engine on the regulation foundation. Hunter 
gave me to understand that this method of installing 
a stamp-mill engine is the general practice. 

“What do they do with all this copper from the stamp 
mill,” I asked, as we made our way toward the railroad 
station to catch the only and last train out for the 
afternoon. 

“You remember seeing at the station this morning 
several cars that looked like tool boxes. Well, the min- 
eral, as it is called, is stored in bins at the stamp mill, 
each size in a separate compartment. From these bins 
it is loaded into these mineral cars and taken to the 
smeltery. The car covers are locked to prevent the 
metal from being stolen. There are thousands of dollars’ 
worth of copper ingots on the station siding this morn- 
ing, lying there as if they were so much junk, but I 
suspect there is a guard somewhere about. At the 
smeltery the mineral is put in a melting furnace where 
the copper is melted and separated from the rock im- 
purities. The hot metal then goes to a refining fur- 
nace for the final treatment.” 

“How do they charge the furnaces?” I asked. 


COPPER TREATED MANY HOURS 


“The mineral is in many cases placed in a hopper sit- 
uated over the roof opening of the furnace. The small 
mass copper is thrown by hand through the side door 
of the furnace, and large lumps are lowered by a crane 
through the roof opening. In starting a charge, a small 
amount of mineral is spread over the bottom of the 
furnace and then heavy pieces of mass are lowered upon 
this bed. As soon as the charge is in the furnace the 
melt begins, and after a couple of hours the men begin 
skimming off the slag. It requires about 16 hours to 
complete the treatment. Before the copper is. drawn 
from the furnace, poles of poplar about 18 ft. long. are 
pushed through the furnace door into the melted ‘mass 
so that the carbon of the wood will reduce the copper 
oxide. The metal is then ladled ‘into molds in ‘some 
cases; in others it runs from the furnace into an open 
receptacle, from which it flows into the molds, which 
are revolved to a point in front of the furnace. The travel 
of the mold frame is controlled by an operator, and by 
the time a filled mold has traveled about one-third the 
distance from the filling position to the dump, the metal 
is in a solid state. It is cooled for handling by auto- 
matically dumping into a tank of water. The ingots are 


removed by a revolving conveyor and deposited on a 
table, from which they are taken by hand and loaded 
onto a platform car on which they are carried to the 
storehouse to be shipped.” 

The next day we went through a smeltery where Figs. 
11 and 12 were secured. The former shows the metal 
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running from the furnace to the molds. The steam at 
the left is from the hot ingots dropping into the tank of 
water. The latter illustration shows a carload of cop- 
per ingots in front of the conveyor ready to be taken 
to the shipping room. 

“Well,” said Hunter, as we returned to the hotel, “as 
tomorrow is Sunday, I suggest that we move on to 
Calumet. We have covered the South Range rather thor- 
oughly, and although there are several mines that we 
have not been to, you would find that the equipment is 
in most of them a duplicate of those we have seen. At 
Calumet, however, I will guarantee to show you some 
hoists and compressors that will make you sit up and 
take notice.” 

As a result of Hunter’s suggestion, we left the hotel 
Sunday afternoon in a disagreeable snow and sleet storm 
and were settled before dark ready to cover some of the 


_ most noted copper mines in the world. 


Improved Efficiency Turbine 


The demand for steam turbines as main generating 
units for small power-plant work has doubtless been 
instrumental in leading to improvements in the design 
of small multistage sizes. One such turbine that has 
been improved in certain features is what was formerly 
known as the Hackenberg turbine, a description of 
which was published on page 120 of the July 18, 1911, 
issue of Power. It is now known as the “Efficiency” 
turbine (Fig. 1 ) and is built by the Efficiency Turbine 
Co., Inc., 120 Liberty St., New York City. 

As in the original design, it is a multiple radial-flow 
machine made up of one or more rotating disks from 
which several rings of vanes project from both sides 
(Fig. 4). The vanes of this rotating element revolve 
between fixed vanes that project from the heads of the 
turbine casing. Steam flows from a steam chest at the 
top of the casing, through a set of nozzles to the 
periphery of the rotor. These nozzles are placed side 
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FIG. 1. EFFICIENCY TURBINE AND GENERATOR 


IN ACTUAL SERVICE 


by side so as to supply steam to both sides of the rotor, 
thus equalizing the pressure and preventing losses 
through end thrust or balancing rings. 

In the noncondensing unit, Fig. 2, the steam after 
leaving the nozzles flows to the center of the rotor 
through a series of moving and stationary vanes and 
‘hen outward at the bottom to the periphery of the 


0 


rotor and to the exhaust. This operation can be re- 
peated as often as desired to obtain the proper number 
of stages. 

In order that steam from the first nozzle will not be 
carried to the inlet of the next one, a secondary exhaust 
passage is provided through which the steam that does 
not pass from the blading of the first stage to the 
second stage of the rotor is delivered to the second-stage 
rotor blading at a point just in front of the discharge 
passage for steam from the second nozzle and first- 
stage discharge. This idea is carried out for all the 
nozzles. Whatever steam is not exhausted at the last 


COE 


KG 
UES 


’ 
" 
ih 

\ 

" 
wn 
~~) 
wy 


2S 
(CH, 
oss 

SC 


x) 


SS 
IC 
CSG 


C 
5 


; re « 
~ CNG 2})}) ») . rN 


CC 
Ge SER y 
CAI SS we 
23) 
(| (a 


SK C 
C 


~~, 
(as 


NII NC 
AIG » ») 
C PSS KK KG K KC 
CHEE 


SQ 











a 


KIG. 2. SECTION OF NONCONDENSING TURBINE 


nozzle to the high-pressure stages is exhausted through 
suitable passages to the low-pressure side of the several 
stages. 

In passing through the center steam chest, the steam 
is guided past the shaft by a series of stationary baffles 
to each ring of vanes in the lower half of the turbine. 
These guides are made with easy curves so as to give 
the steam a smooth flow from the high- to the low- 
pressure vanes after passing through the moving and 
stationary vanes, the steam goes to the exhaust at the 
bottom of the casing. 

Thus each ring of vanes receives the same steam 
twice in one revolution, and a machine designed with, 
say, four rings of vanes serves as an eight-stage unit, 
and by repeating the operation two rings will also serve 
as an eight-stage machine. Therefore there is no limit 
to the number of stages that are necessary to produce 
a slow-speed machine with a small-diameter rotor. 

As the exhaust is placed below the rotor, all condensed 
steam during starting and running is taken care of 
automatically. As the steam path from the nozzle to 
the exhaust is controlled and as the flow of steam from 
one nozzle does not interfere with that from the others, 
the capacity of each machine can be changed by closing 
one or more nozzles without altering the area of the 
steam path, the ratio of expansion, or materially af- 
fecting the efficiency of the machine. 
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load. This feature is a good one in cases where the tur- 
bine is run for long periods with something like half- 
load. There is a limit to the power output of a single 
disk, and when this limit is reached, two or more disks 
are placed in one housing, but operate in separate com- 








FIG. 3. SECTION THROUGH CONDENSING TURBINE 


partments. When two disks are used, the first one can 
be designed to operate from the initial pressure to at- 
mospheric and the second from atmospheric to the con- 
denser pressure. Furthermore, additional steam can be 
fed to either disk to carry an excessive overload, and 
if the machine is designed to operate noncondensing as 
well as condensing, the condensing apparatus can be 
cut out of service and the steam exhausted from the 
first disk compartment at atmospheric pressure without 





















































FIG. 4. CROSS-SECTION THROUGH NONCONDENSING 
TURBINE 
changing the efficiency of the machine when running 
noncondensing. 
The passage of steam through a condensing unit is 
somewhat similar to that through the noncondensing 
unit, and its flow is governed by similar shaped guide 
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vanes. From the inlet nozzle steam is delivered to the 
first-stage rotor as in the noncondensing unit. After 
passing the first three high-pressure stages to the inner 
periphery of the rotor, the steam is guided to an in- 
termediate steam chest, as shown in Fig. 3, the flow 
being in the direction of the arrows. After passing to 
the outside periphery of the rotor, the steam is again 
directed through suitable guides and again passes to 
the three stages of the rotor to the center steam chest, 
where it is delivered to the three low-pressure stages 
of the rotor through eight passages, as shown, the 
steam then exhausting to the condenser. 

It will be observed that the same blading of the ro- 
tating and stationary parts are of the same dimension 
for all stages as well as for all pressures. The way 
this is accomplished is that high-pressure steam from 
the nozzle acts upon three high-pressure blades, 12 
blades in the first intermediate stage and increasing in 
number in the second intermediate and low-pressure 
stages of the machine; as a matter of fact, more blades 
are acting on the low pressure side of the machine 
than on the high-pressure side. 

This feature simplifies the design of the machine in 
that all rotor and stationary bladings are made of a 
standard size regardless of the capacity of the machine. 


Increased capacity simply means the addition of one or 
more rotors and their casings. 


Bonus System for Firemen 
By C. V. SERBELL 


After a boiler plant has been provided with the 
necessary instruments and the fireman has been in- 
structed how to do the firing, it is almost impossible to 
maintain a high efficiency without the use of a proper 
bonus system. The fireman can waste or save a large 
amount of fuel, and he should therefore be entitled to 
at least a small part of what he is saving for the owners. 
Every boiler plant needs instruments to show the daily 
output and input, a CO, machine to guide the fireman 
in the burning of fuel economically, supervision as to 
how to handle the instrument and do the firing accord- 
ingly and a fair bonus system. To these might be added 
a simple boiler-plant accounting system. 

The daily output can be measured with one of the 
several types of recording water meters or with a re- 
cording and integrating steam-flow meter. I have 
found the latter most satisfactory where some of the 
condensation is returned directly to the boiler at a high 
temperature and cannot be measured. The steam-flow 
meter has another advantage in that an instrument for 
each boiler can easily be installed where it can be readily 
seen. It does not measure the water blown out from the 
boiler—only the actual amount evaporated and admitted 
to the piping system. The input or the coal can be 
weighed on an ordinary platform scale and the weight 
of the coal during the month checked against the weight 
of the coal delivered to the plant at least every month 
so as to avoid mistakes. 

Besides this, the coal ought to be analyzed a few times 
each month. The information thus gained, together 
with the average steam pressure, temperature of the 
feed water and superheat of the steam (if any) or 
moisture in the steam, will enable one to figure the 
efficiency of the boiler plant. 
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As a guide to the fireman to use the proper amount 
of air for combustion, a draft gage mounted on the 
boiler front and connected to the furnace will answer 
the purpose, together with a CO, apparatus for analyz- 
ing the flue gases. The fireman should receive instruc- 
tion how to intelligently read the instrument and change 
the method of firing so as to obtain a CO, (carbon 
dioxide) of about 12 per cent., depending on the fuel. 
In order to regulate the draft the damper ought to be 
so connected that the fireman can operate it from the 
front of the boiler. A pyrometer or thermometer in the 
chimney below the damper is also necessary in order 
to check the losses from the gases escaping through 
the chimney. A temperature from 150 to 200 deg. F. 
above the temperature of the saturated steam is proper. 
The bonus system must be based on the savings ob- 
tained above a certain standard or basis; in other words, 
the firemen must feel that they are getting a part of 
what they are saving. This is a point usually neglected, 
but is absolutely necessary in order to secure the full 
codperation of the men. 

For the last six months the writer has been using a 
bonus system for the firemen, and with the help of the 
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MONTHLY STATEMENT OF FIREMEN’'S BONUS 


aforementioned instrument has been able to maintain 
an efficiency of the boiler and furnaces of above 69 per 
cent., coal used for banked fire and for firing up boilers 
included. 

The system is as follows: An efficiency of more than 
65 per cent. or an evaporation of more than 9 lb. of 
water per pound of coal of 14,500 B.t.u., an average 
steam pressure of 100 lb. gage and a feed-water tempera- 
ture of 170 deg. F. form the basis for figuring the bonus. 
No correction is made for moisture in the steam, but 
due correction for steam pressure and superheat of the 
steam and for the B.t.u. in the coal. More than 65 per 
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cent. efficiency is considered as a saving and is figured 
as follows for coal with a heat value of 14,500 B.t.u. 
per pound as fired: 


Water evaporated in lb. during month 
9 
— coal actually burned during the month = coal saved 


If the price of the coal is $3 per ton (2000 Ib.) the 
Saving in dollars will be 


Pounds coal saved & 
2000 

Fifteen per cent. of this saving has been divided be- 
tween the men in the boiler room (see monthly state- 
ment). The coal and ashes are weighed every 24 hours 
and noted on the daily coal-consumption sheet, together 
with the daily evaporation for each boiler from the 
steam-flow meters, with necessary corrections. A copy 
of this sheet is sent to the office, and in this way the 
management each morning can see what was done the 
previous day in the boiler room. For each month a 
statement from the boiler department is made up (see 
statement), and from this the bonus is figured out as 
outlined. 

The cost of the apparatus used is small. If re- 
cording thermometers, pressure gages, draft gages or 
CO, recorders are wanted, the cost increases somewhat, 
and such recording instruments might or might not be 
needed, depending on the size and condition of the boiler 
plant. In any case after the output — input is es- 
tablished it is a comparatively easy matter to figure 
whether it will pay to put in more expensive instru- 
ments. 

I have been using 65 per cent. efficiency, not because 
this ought to be considered as a standard, but because 
it was about the best that could be obtained as a monthly 
average before any instrument was installed to guide 
the fireman, and therefore the fuel saved above 65 per 
cent. efficiency represents a clear profit less the interest 
and maintenance of the instrument and the bonus paid 
to the men. This figure is very conservative, and as 
far as I know few boiler plants without proper instru- 
ments and supervision are operating at an average as 
high as 65 per cent. efficiency, and therefore in many 
cases the net saving will be considerably higher than 
here taken. 


Negligence Inferred from Explosion 


Where an engineer in charge of the machinery of a 
sugar refinery was killed through explosion of a pre- 
heater boiler, which he did not operate personally and 
which he had been told would carry nearly twice the 
steam pressure it was actually capable of carrying, 
negligence on the part of the employer will be pre- 
sumed, rendering the latter liable for the accident. 
The deceased man was justified in relying upon the 
assurance given him as to the pressure the boiler in 
question would stand, and did not assume the risk of 
an explosion due to its inability to withstand that 
pressure, there being nothing to show that the explo- 
sion resulted from any failure on his part to make 
repairs or inspection falling within the line of his du- 
ties. (California District Court of Appeal, Lippert 
vs. Pacific Sugar Corporation, 164 Pacific Reporter, 
810.) 
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The Electrical Study Course—Methods of 


Measuring 





A number of methods that may be used to meas- 
ure the electrical resistance of a circuit are de- 
scribed and problems worked out showing their 
application. 





The electrical resistance of a device or circuit can 
be measured in several ways. One of the simplest, if 
the instruments are at hand, is to connect an ammeter 
and voltmeter in the circuit, as shown in Fig. 1, take 
a reading ané then, by Ohms law, calculate the re- 
sistance. For example, if the voltmeter reads 136.5 and 
the ammeter 21, as in Fig. 1, then the resistance of 


E 136.5 


the circuit by Ohms law is R = ,*-. = 6.5 


ohms. 

Another method is to use a voltmeter and a resistance 
of known value, to determine the unknown resistance. 
In Fig. 2 is shown a known resistance R — 15 ohms 
connected in series with an unknown resistance R,, and 
these two connected to a 235-volt circuit. A voltmeter 
is used to measure the volts drop across the terminals 
of R and R,, as shown. Assume that the values ob- 
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FIGS. 1 AND 2. VOLTMETER AND AMMETER CONNECTIONS 
FOR MEASURING RESISTANCE 


tained are as indicated: e — 75 and e, = 160. Since 
we know the voltage drop across the known resistance, 


the current is determined by Ohms law, J] = = ° 
ey 


= § amp. Then the unknown resistance R, = j= 


160 


; = 32 ohms. 


75 
160 


and 39 respectively—we have two equal fractions. 


By substituting the values for = and ¥ -—that is 


Hence we may write the expression — = =. Written 
1 1 


as a proportion, the formula becomes e:e,:: R: R,, 
which indicates that the volts drop is proportional to 


Resistance 


the resistance. Therefore, to obtain any one of the 
values, provided the other three are known, is only a 
problem in simple proportion. Substituting the known 
values in the problem, Fig. 2, we have 75:15: : 160: R, 
15 X 160 
——— 

by Ohms law. This is an important rule and should be 
remembered: When a number of resistances are con- 


from which R, = = 32 ohms, as obtained 
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FIG. 3. VOLTMETER CONNECTED TO A CIRCUIT 


nected in series across a circuit, the voltage drop across 
each resistance is proportional to the resistance the volt- 
age is measured across. In Fig. 2, R, is 2.13 times as 
great as R; likewise, the voltage marked e,, the potential 
across R,, is 2.13 times as great as e, the voltage across 
R. This rule holds true under all conditions. In using 
this method the voltage of the circuit must not be so 
high as to destroy the resistance elements, and also of 
a value that will give a reasonable throw on the volt- 
meter. 

For measuring very high resistances such as the in- 
sulation resistance of electrical machinery or circuits, 
a voltmeter is used not only to measure the drop of 
potential, but also as the known resistance. How this 
can be done will be understood by considering Figs. 
3 and 4. If we assume that the voltmeter, Fig. 3, 
has a total resistance R of 10,000 ohms and is con- 
nected to a 100-volt circuit, the current flowing through 
5 = 100 = 0.01 ampere. 
With this current passing through the instrument, if 
properly calibrated, it should indicate 100. Connecting 
the instrument to a circuit of only 10 volts, the current 

; : ; E 10 
flowing through it will be J = R~ 10,000 = 0.001 
ampere, and the needle will only be deflected to the 10- 
volt division. 

Instead of connecting the voltmeter to a 10-volt cir- 
cuit, suppose we connect it in series with 90,000 ohms 
resistance and to a 100-volt circuit, as in Fig. 4. The 


the instrument is J = 
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ampere. 
the instrument was connected directly to a 10-volt 
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total resistance of the voltmeter circuit is R; — 90,000 

+ 10,000 — 100,000 ohms. The current passing 
. ’ =. wo 

through the instrument is J = R: ~ 100,000 = 0.001 


This is the same value that was obtained when 
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FIG. 4. VOLTMETER CONNECTED IN SERIES WITH 90,000 
OHMS RESISTANCE 
circuit. Consequently, in Fig. 4, the voltmeter will 


read 10 volts, the same as on a 10-volt circuit. 

Suppose we did not know the value of R,, but knew 
the resistance of the voltmeter, which in this case we 
have assumed to be R = 10,000 ohms. If when the 
voltmeter is connected across the line as in Fig. 3, it 





indicates E — 100, and when connected as in Fig. 4, 
it indicates e — 10, then we have the conditions as 
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VOLTMETER CONNECTED IN SERIES WITH AN 
UNKNOWN RESISTANCE 





FIG. 5. 


shown in Fig. 5. Since there is only 10-volts’ drop 
across the voltmeter, the remainder of the line volts e, 
must be, as explained in previous lessons, expended 
across the unknown resistance R,; that is, e, —= HF — e 
= 100 — 10 = 90 volts. 

Comparing Fig. 5 with Fig. 2, it is evident that the 
same conditions exist in both cases; therefore, the pro- 
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portion that is true in one is also true in the other, 


which is: 


= a —- 90,000 ohms. 
the voltmeter can be used as the known resistance to 
determine the value of an unknown resistance as well as 
measure the voltage drop. This is just what is done 
when a voltmeter is used to measure a high resistance. 

Frequently it is necessary to determine the insula- 
tion resistance of electrical apparatus—for example, the 
insulation resistance of an armature. This measure- 
ment is made the same as explained in Fig. 5. First 
connect the veltmeter across the line and determine the 
voltage E, then connect the voltmeter in series in one 
side of the line and to the commutator, with the arma- 
ture shaft connected to the other side of the line, as 
shown in Fig. 6. Assume that the readings were found 
as in the figure; namely, the line volts E — 225, and 
when the voltmeter is connected in series with the 
insulation of the armature, as shown, it indicates e 
= 3.5 volts. The volts drop across the armature in- 
sulation is ec. = E — e = 225 — 3.5 = 221.5 volts. 


e:e,:: R:R, from which R, = ak — 


Hence it is evident that 
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FIGS. 6 AND 7. CONNECTIONS FOR MEASURING 
INSULATION RESISTANCE 


Knowing the resistance of the voltmeter to be R = 
e,R 221.5 * 25,000 
e...©—,—sO BB 

The idea is frequently harbored that if a circuit is 
insulated no current flows between the conductors. This 
would be true if we had a perfect insulator. Since 
no known perfect insulator is obtainable, it is there- 
fore impossible to insulate a circuit so that there is not 
at least a very small current flowing from one con- 
ductor to the other. In Fig. 6 the winding is insulated 
from the armature core; nevertheless a current J — 

EE _ 22 
R+R, 1,607,143 
through the insulation under the conditions shown. The 
insulation resistance of a generator or motor should 
be at least one million ohms. Frequently when the 
ordinary commercial voltmeter is connected as in Fig. 6, 
the insulation resistance is so high that the instrument 
will not give any indication. This would indicate that 
the insulation was above the prescribed standard. 

Fig. 7 shows the connection for measuring the insula- 
tion resistance of a wiring system. Find the insulation 
resistance of the conductors from the values given. 


25,000 ohms, R, = = 1,582,143. 


— 0.00014 ampere will be passing 
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Some Causes of Power-Plant Accidents 


DTT 

















ENGINE WRECK DUE TO BREAKING 
BRASS ADJUSTING 


promemesemcece seen 


























SIDE OF OLD ENGINE WRECKED BY 
HIGH-PRESSURE 


LOW-PRESSUR 



































DON'T PURCHASE AN OLD, 





> 9992994900 
oD AXY Vey yer erry 

















IF WASTE HAD NOT B 











PATCHED BOILER WHAT MAY BE EXPECTED IF YOU DO SO 



































A CAST-IRON BLOWOFF TANK OF THIS TYPE EX- 
N 





KEN LEFT IN THE BOILER, THE 
BAG WOULD NOT HAVE 























September 11, 1917 





POWSR 361 
=pUvNUUNAEEOUUAERAAAAEAGGAA Ae 
Editorial : 
2 = 
STeeeennevnnveveevrnenerveveeneeerveeeevvvevenvveevevvvereevnnernnereevenverevareevennenenevnnvenenaveennennenencenenenenvevenneveeenancevrveevneecnvveecvvneeveeeenaveveneeenernenenanny MMT 


The Interborough Tie-up 


HEN engineers and those familiar with power- 

plant operation read in the evening papers of 
August twenty-fifth that the subway system of New 
York City had to be tied up for three hours, due to the 
lack of a boatload of coal at the Fifty-ninth Street sta- 
tion, they surmised that the newspaper reporters had 
been told the first thing that came into the mind of the 
Interborough official, and had swallowed the bait, hook, 
line and sinker. The report seemed absurd to those 
who know the length to which companies operating 
modern power plants go to maintain continuous service 
and the general opinion was that later reports would 
bring out some justifiable explanation. But Sunday 
morning came, with the same accounts appearing in the 
morning papers, yet it was impossible for men of engi- 
neering training, outside'of the Interborough Rapid 
Transit Company, to believe it. However, one last hope 
of this report not being true remained. in the announce- 
ment that the Public Service Commission was going to 
hold an investigation on Monday; but alas, this investi- 
gation proved that the original statement was not only 
true, but that the coal supply at the Fiftv-ninth Street 
plant had been running so low for months that there 
was danger of having to shut the plant down most any 
time. 

For many months the Interborough company has been 
carrying on a publicity campaign over the name of 
Theodore P. Shonts, president of the company, in which 
the codperation of the public is solicited to assist in 
handling the traffic that has for a long period been over- 
taxing the capacity of the subway system. Is Satur- 
day’s fiasco an appreciation of the public’s codperation? 
Is it possible that the officials of this great transit com- 
pany could have been soliciting the public’s coéperation 
on the one hand, while at the same time they were, by 
neglecting their solemn obligation, knowingly jeopard- 
izing one of the public’s chief means of transportation 
to and from business? 

One of the important features in a great industrial 
center like New York City is an efficient transit system, 
and especially so at this time when the nation is strain- 
ing every nerve to meet its vast industrial demand. 
Therefore, it becomes the patriotic duty of those in- 
trusted with the operation of the city’s transit system 
to see to it that it is maintained at the highest effi- 
ciency. 

We have been hearing a great deal against the munici- 
pal ownership and operation of transit systems. Can 
anybody imagine that Saturday’s tie-up would have hap- 
pened if New York City had been operating its own 

transit systems? If it did occur, the public would have 








it within its power to remove from office those respon- 
sible. 


During the Public Service Commission hearing, it 
was brought out that E. J. Berwind, president of the 
Berwind-White Coal Co., one of the concerns supplying 
coal to the Interborough Rapid Transit Co., is also one 
of the board of directors of the latter company. This 
being the case, it would appear from the evidence given 
before the commission that the bunkers of the subway 
power plant have been allowed to go empty for months, 
at $3.25 per ton, while the coal that should have gone 
into them was directed to other places, where it was 
disposed of at a much higher price. 


Regulation of Coal Prices by 
the Government 


HE responsibility for the supply and price of coal 

during the continuance of the war devolves as a last 
resort upon President Wilson, now that the Lever bill, 
for the regulation of food, fuel and other commodities, 
has become a law. The law vests the Chief Executive 
with ample power to cause the production of coal, even 
to commandeer the mines if need be, and operate 
them under Government control. It also vests him 
with power to fix prices at every step of the way from 
the mine to the consumer. 

With a view to putting the provisions of the law 
into effect, the President has appointed, as coal adminis- 
trator, Harry R. Garfield, president of Williams College, 
who promises a reduction in coal prices from those that 
have prevailed for the past year. The distribution 
of the coal will be effected under a Federal license 
system. A licensee convicted of fraudulent practice 
or the violation of any regulation imposed by the ad- 
ministrator will have his license revoked. The purpose 
of the system is regulation rather than revenue. 
During the Civil War an elaborate license system was 
put into operation and continued in force with little 
modification, except exchange of name, for ten years. 
It was, however, purely a revenue measure, and the 
control and regulation of business were hardly thought 
of except so far as was necessary to the collection of 
the taxes. 

A license is a very old Governmental device. It was in 
favor among kings, not only for purposes of raising 
money for empty exchequers, but as an instrument for 
bestowing special privileges upon favorites of the court. 

The use of the license as a means of regulating busi- 
ness and a check on dealers is worthy of trial in the 
present emergency. Last year, anthracite coal sold for 
eleven or twelve dollars at a time when the big oper- 
ators demonstrated they were getting at the mine only 
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four and a half to five dollars per ton. Coal, like 
bread, is a vital necessity, and it should not be available 
as a means for the exploitation of the consumer. There 
are conscienceless dealers who practice fraud upon the 
public in a brazen and outrageous fashion. Commis- 
sioners of weights and measures all over the country 
are never weary of urging the consumer to have a care 
as to the quality and quantity of the goods delivered 
to him. Short weights and measures and vicious “trade 
customs” constantly operate not only against the con- 
sumer, but against the honest dealer. Happily, the 
vast majority of tradespeople are votaries of the square 
deal. Some are born honest, some achieve honesty, 
but some must have honesty thrust upon them. Many 
believe that never again will this nation revert wholly 
to pre-war business methods. It is certain Europe 
will not. She will be compelled to reduce waste and 
lost motion to the last degree. And while the American 
business man does not fancy Government interference, 
nevertheless if our present venture in that direction 
proves of value to the public, he will sooner or later 
gracefully submit to vox populi. 


Students in Engineering Schools 


HE editor of the American Boy has performed a 

valuable service in securing and publishing the 
opinions of representative men on the question of boys 
remaining in high school to complete their public-school 
education instead of rushing off to war. Without excep- 
tion, every man who voiced an opinion urged, urged 
strongly, against boys leaving school to take up the more 
spectacular duties of battle. 

There is reason for concern about engineering stu- 
dents. The fundamental purpose of schools and col- 
leges is to serve the nation, to make available to the 
state the skilled in the arts and professions. The zeal 
and patriotism with which engineering students have 
responded to the call to arms give rise to confidence that 
young America has not become stuck in the quagmire 


of peace and prosperity until its soul was literally eaten 
away. 


The world has been told that this is an engineers’ 
war. None better than those engaged know that this 
is so. All divisions of the profession—civil, mechanical, 
mining, chemical and sanitary—are assisting their re- 
spective nations in the prosecution of this Thing of 
Magnitude. Nearly every engineering college and school 
is conducting war courses. The ranks of the uniformed 
forces have heavily drained the colleges of their stu- 
dents. 

It is equally as inadvisable to go to the extreme in 
this respect with engineering students as with medical 
students, about which such a howl of protest has arisen 
from the medical colleges, and rightly. 

After the war the world will need more engineers 
than ever before, and of the best sort. That suggests 
looking ahead to tomorrow. No man ever made a good 
engineer unless his natural aptitude directed him. He 
must be more calculating than poetic, more analytical 
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than emotional. And back of these natural characteris- 
tics there must be ideas, which implies imagination of 
a prolific, yet well tempered, kind. 

Fired by the engineering of the war, inspired by 
patriotism and with the indomitable spirit of youth, 
many young men will likely enter engineering who, un- 


fortunately for them and the world, are totally unfitted 
for such work. 





Labor organizers are said to be particularly busy 
among stationary engineers, especially in the West. 
They say that existing associations promise educations 
which they do not give, and that even those who do learn 
more are not able to realize on their investment and 
earn more. The engineer, when he is anything more 
than a mechanician, and is allowed and expected to 
assume responsibilities, considers himself in the execu- 
tive class, but it is a fact that his remuneration is lower 
than that of any other class of which so much is required 
in the way of knowledge, training and ability. Would 
it not be well to discourage efforts to alleviate him by 
the exercise of a little liberality in this respect. 





How much of a hardship would it be for you to eat 
one slice of bread less per day or to substitute berries 
or perishable fruit for the pie or pudding which it takes 
wheat to make? If you knew that doing so now would 
avoid an era of scarcity and high prices, perhaps priva- 
tion in the future, that our ability to supply food to our 
allies depended upon it, would you do it? There are 
those whose business it is to know, who assure us that 
this is what will happen. They ask for one wheatless 
meal per day, the saving of fats and sugar. Surely this 


is an easy way to show one’s patriotism, and it may 
mean much. 





It is such excuses as made by Mr. Berwind, of the 
Berwind-White Coal Co. and director of the Interbor- 
ough Rapid Transit Co., before the Public Service Com- 
mission relative to the subway shutdown for lack of 
coal, that demonstrate that the doctrine of economic 
determinism is just as true now as in the days of Cap- 
tain Kidd. And they try to make Willis Lawrence, 
superintendent of the power station, the goat! It is 
despicable. 





If a good engineer is an asset when coal costs two 
or three dollars a ton, he must be a bonanza when it 
costs eight or ten. 





Like the poor, the fellow who tightens the lubricator 
drain cock with a twelve-inch wrench will always be 
with us. 





Would the steel people have any objection to our 
building a few concrete vessels? 





It is only a little while before that heating system 
will have to start up. Are you ready? 
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“Spectacle” Boiler Patch 


The boilers of one of the interned ships lying in an 
American port were wrecked, intentionally, by drilling 
a series of holes in the tube sheets, as shown at A, and 
driving in taper drifts. It was evidently thought that 
repairing would require new heads, which would cause 
considerable delay in case the ship was seized to be put 
inte commission. The new chief engineer, instead of 
waiting for new tube sheets, patched the old ones by 
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PATCH RIVETED ON OVER DAMAGED TUBE SHEET 


means of what he called “spectacle” patches riveted on 

over copper sheet packing, calking the edges where nec- 

essary and inserting some new tubes, expanding and 

swaging the ends over the patches at the points of 

fracture in the tube sheet. It proved a quick and 

good job. C. A. MERTON. 
Pittsburgh, Penn. 


The Use of Pulverized Coal as 


a Fuel for Boilers 

Heretofore, when mechanical engineers have begun 
to investigate the possibilities of using coal in pulver- 
ized form, they have been confronted with information 
and the results of tests of a not particularly reassuring 
nature. Numerous articles have been written con- 
demning its use as a fuel for boilers. 

It is the gereral impression that on account of the 
finely pulverized condition, the coal has dangerous 
characteristics. As a matter of fact, the nature of the 
coal is not changed except for the reduction of the 
moisture content, as surface moisture is mechanically 
driven off during the process of preparation, and it 
inay be handled with perfect freedom if the precepts 
of experience are followed. In this connection it 
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i 
should be noted that large quantities of pulverized coal 
are used and safely handled in various industries such 
as the manufacture of cement, lime, steel and iron. 

The pulverizing action increases the surface area of 
the coal and thereby renders its combustion far easier 
of accomplishment and more complete, since each 
minute particle will be surrounded by sufficient air to 
insure its combustion. It is evident that the more 
finely divided the coal the more readily it can be satis- 
factorily burned, and as far as complete combustion is 
concerned, the time during which the coal remains in 
the combustion chamber will depend upon the largest 
size of the particles which must be completely con- 
sumed, since combustion should be completed before 
the gases reach the heating surface of the boiler. 

Ordinary furnace refractories are normally capable 
of withstanding very high temperatures without detri- 
ment, but where these high temperatures are accom- 
panied by an erosive action, the effect may be serious, 
as the refractories are in a more or less plastic state 
under high temperature. It is therefore necessary to 
provide against high velocity of the gases in the neigh. 
borhood of furnace walls. 

Slagging on the walls of the furnace is subject to 
the quality of the ash and the conformation of the 
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FURNACE FOR BURNING PULVERIZED COAL 
SHOPS OF THE MISSOURI, 


AT THE 
KANSAS & TEXAS R.R., 
AT PARSONS, KAN. 


furnace chamber. The rate of deposit is also bound 
up with the velocity of the gases, low velocities giving 
the best results. 

Steam-boiler furnaces to be used for burning pulver- 
ized coal should have their cubical contents propor- 
tioned to the maximum amount possible to be burned 
per minute. The shape of the furnace will naturally 
vary with different makes of boilers, and no fixed rule 
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as to cubical contents of the furnace can be established 
as the result is subject to a number of variables, such 
as the quality of the fuel, the ash content and the 
combined moisture content. It will be possible to 
check by experience, however, what velocities may be 
permitted to the hot gases passing over the furnace 
walls so as to make the erosive effect negligible and 
to maintain the refractories in good condition. 

As for slagging on the walls and boiler tubes, ex- 
perience indicates that with coals properly pulverized, 
with a low melting point of ash, and passing through 
the furnace at sufficiently low velocity, no difficulty 
need be anticipated. 


ASH AND DusT EASILY REMOVED 


Ash and dust will accumulate to a greater or less 
extent in the combustion chamber, on the tubes and 
in the smoke connections, but as they remain in the 
form of a light dust, they may be removed without 
difficulty. 

It may be seen, therefore, that the use of pulverized 
coal has no insuperable difficulties to overcome, but 
merely those which have always hampered the intro- 
duction of new methods. 

There ar2 a great many reasons why this method 
of firing will come to be the standard method of burn- 
ing fuel to generate steam, among which may be 
mentioned the following: Complete and smokeless 
combustion is readily obtainable; it is flexible in 
operation; high continuous efiiciency can be readily 
secured, as practically test conditions are maintained 
at all times; the cost of the installation compares 
favorably with other mechanical methods of firing; the 
lowest grades of ccal have been successfully burned, 
thereby opening up new sources of supply of fuel; 
stand-by losses are practically eliminated, a very im- 
portant factor in stations where continuous operation 
is not the rule; high CO, analysis is readily obtained; 
furnace efficiency with pulverized coal is equal to the 
highest ever recorded; in case of accident, or whenever 
desired, delivery cf coal to the furnaces can be stopped 
instantaneously. 


TESTS AT PARSONS SHOPS 


Herewith are given results of tests made on the 
boilers at the Parsons shops of the Missouri, Kansas 
& Texas R.R. at Parsons, Kan. The first five tests 
were made when the boilers were installed and equipped 
with horizontal baffles. Dust accumulation on the 
baffies made it necessary to revise the arrangement, 
and the installation was made as shown in the accom- 
panying sketch. Tests 6 to 8 inclusive were made 
shortly after this change, with the vertical baffles 
shown. Tests 9, 10 and 11 were made during June, 
1917. 

The low combined efficiencies obtained are prin- 
cipally due to the small size of the boilers of this 
installation. The furnace efficiencies, however, are ex- 
ceedingly high. High efficiencies can be obtained when 
the boilers are of the proper size and more adaptable 
to pulverized-coal firing. 

On July 31, 1917, two of the boilers in the Parsons 
installations had been in continuous operation day and 
night 359 days. Two other boilers had been operating 
since Nov. 12, 1916, and two others since Nov. 17, 
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1916. 


These boilers have been operating continuously 
night and day, and at times for 6- to 8-hour periods 
at from 160 to 180 per cent. rating. The boilers were 
shut down only for the regular washing. Practically 
no repairs to furnace arches or walls were made during 
this whole period. 

H. G. BARNHURST, Chief Engineer, 


Allentown, Penn. Fuller Engineering Co. 


Full Performance Records 


The steam and voltage charts shown in the illustra- 
tion (combined to save space) are samples of everyday 
work. The blanks are first filled in with the names of 
the engineers and firemen, and the coal used is of course 
put down at the end of the shift. The hourly ammeter 








RECORDS OF SHIFTS FILLED IN ON CHARTS 


readings are marked on the voltage chart by points on 

the even hour lines, then joined by a line so that the 

larger chart shows both the voltage and ampere readings. 
The consciousness that one’s name is exhibited on the 

chart acts as a stimulant. The records are easily in- 

spected and compared. EDWARD T. BINNS. 
Philadelphia, Penn. 


Tungsten Versus Carbon Lamps 


In reference to the request in the Aug. 7 issue of 
Power for the opinion of readers on the use of carbon- 
filament incandescent lamps, I would say that in my 
opinion there is small excuse for the use of these lamps. 
The kerosene-oil interests would have small success if 
they should attempt to increase the use of their product 
by a free distribution of oil-burning lamps, and yet such 
an attempt would be no more unreasonable and not 
nearly as costly to the consumer as free distribution of 
carbon lights by many of the central stations. Such 
methods at least show a poor business policy, not to 
mention the fact that it is against all laws of economy 
and efficiency, and can only be combated by an educat- 
ional campaign. I agree with the editor as to the use 
of the tungsten lamps on the drop cord; they not only 
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give approximately three times more light per watt 
than the carbon lamp, but are just as rugged. 

The only use I can suggest for the carbon lamp is in 
a lamp bank used for a resistance, or in testing a cir- 
cuit to determine the character of the current used. If 
the system be supplied with direct current, the filaments 
of a lamp will be repelled or attracted by the influence 
of a magnet held near the lamp. If alternating-current 
is supplied, the filaments will vibrate violently under 
the influence of the magnet. For this test a carbon 
light should always be used, as the excessive vibration 
caused by an alternating current will invariably break 
the filament of a tungsten lamp. A. C. MCHUGH. 

Del Monte, Calif. 


I read with interest the remarks by A. Harper, in 
the Aug. 7 issue, on the preference of carbon lamps for 
extension cords and believe that the plan used in our 
institution may be of interest in solving this problem. 

It is true that the extension cord is a hard place for any 
lamp, as it is liable to be broken, but the breakage may 
be reduced to a minimum by the use of a guard, the 
cost of which is low. 

We use a very few 100-watt Gem lamps in various 
places, but the nature of our lighting is such that it is 
necessary to have all lamps operate at full candlepower, 
and as soon as they begin to get dim they are replaced 
with new ones, and these second-hand or partly used 
lamps in 25-, 40- and 60-watt sizes of Mazda type B 
lamps, are utilized in places where the old carbon lamps 
were formerly used, such as on extension cords, water- 
column drops (where they are frequently broken from 
a bursting water glass) and in many other places. They 
do not last as long in many cases as carbon lamps would, 
but considering that they have already burned their 
rated number of hours, or nearly so, any additional use 
that is obtained from them is clear gain. 


CARBON FILAMENT LAMP BANK RESISTANCE 


I can recall only one use where the carbon lamp is 
preferable, and that is in making a resistance using a 
bank of lamps. The 100-watt carbon lamp is smaller 
than the 100-watt tungsten and dissipates more energy 
per candlepower, which is the object sought in this case. 

The idea of using lamps in the more exacting places 
until partly used and then putting them in a less conspic- 
uous or less exacting place is carried out with the large 
lamps, from 100 watts up, as well as the smaller sizes. A 
large proportion of our lighting was formerly done with 
100-watt type B Mazda lamps. When these became dim, 
they were replaced with 150-watt type B, and later with 
200-watt nitrogen-filled lamps, or type C. This was 
done to get better efficiency and more light. The lamps 
that were replaced were used in the power plant and in 
halls and other places where the requirements are less 
exacting, and in rooms where they are used infre- 
quently. This plan keeps the whole institution lighted 
to the best advantage and makes lamp changing less ex- 
pensive, as a whole section is changed at one time. 
This system is not difficult to maintain if care is taken 
when laying it out, so that the same size lamps can be 
used in the power plant, and arranged to give the proper 
distribution of light, and where the 100- and 150-watt 
sizes are too large, 40- and 60-watt sizes may be used. 

Hyattsville, Md. J. C. HAWKINS. - 
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Improved Float Connection 


In connection with a number of large tanks we used 
float-controlled water regulators, and the valves being 
of large size, the floats were called upon to exert quite 
a lot of force. We had considerable trouble with the 
floats giving way around the socket to which the arm 
was attached, the float and rod being placed in a hori- 
zontal line. We turned one to a vertical position so that 





FLOAT CONNECTED TO AVOID DESTRUCTIVE STRAIN 


the float pulled at right angles and the lifting stress 

was distributed around the entire circumference of 

the float. This was found to cure the trouble, and since 

changing all our floats, no trouble from splitting has 

been experienced. M. A. SALLER. 
Philadelphia, Penn. 


The “Why” of High Vacuum 
for Turbines 


In a letter to Power, page 880 of the June 26 issue, 
R. Manly Orr comments on two statements in an edi- 
torial on page 389 of the issue of Mar. 20, which are: 
“Since the advent of the steam turbine has made im- 
portant the maintaining of a high vacuum’’—then the 
next sentence begins with: “Engineers accustomed to re- 
ciprocating-engine conditions, where a vacuum of 26 
in. was all that was required.” These two statements 
of a great truth will set many an engineer thinking why 
such should be the case, and he will wish that the pur- 
pose of the editorial had involved an answer to his 
“why.” 

Three years ago when up for an examination I was 
asked: “Why does it pay to spend large sums of money 
for special condensing machinery to get an extra-high 
vacuum for a turbine—and not pay to do the same for 
a reciprocating engine?” I was “stuck” and admitted it. 

As there are perhaps many other engineers of the 
same opinion as Mr. Orr, I offer the following: 

There are two ways in which the potential energy of 
steam can be changed into work: One by using the 
pressure expansively as in reciprocating engines in ro- 
tary engines; the other by changing the potential energy 
into kinetic energy, which is due to the velocity with 
which steam flows to a place of lower pressure, and 
then abstracting the kinetic energy by lowering the 
velocity. In this case the pressure must be reduced to 
zero in order that all the potential energy may be 
changed into work. In the second case the steam veloc- 
ity must also be reduced to zero in order that all the 
kinetic energy may be abstracted. These two condi- 
tions can be fulfilled only in an ideal engine. The aim 
of designers is, of course, to approach the ideal. The 
notential energy of steam under pressure may be trans- 
formed into kinetic energy by allowing the steam to 
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flow from a place of higher pressure to a zone of lower 
pressure. The steam is expanded to a lower pressure, 
and its static pressure is changed into velocity, and ac- 
cording to the formula. 


Weight, lb. < Velocity, ft. per Sec.’ 
64.32 
= Kinetic energy in foot-pounds. 

The conversion of kinetic energy into work and rotary 
motion occurs in the steam turbine. In other words, 
the turbine uses the velocity or kinetic energy instead 
of the potential energy of the steam, as is done in a 
steam engine where the steam in expanding pushes the 
piston ahead of it. 

The velocity with which steam will flow from one 
place to another depends on the difference in pressure 
between the two places. The velocity of the steam in 
expanding increases as the difference in pressure is in 
creased, although when expanding in a nozzle the be- 
havior of the steam depends a great deal upon the shape 
of the nozzle. Experiments have shown that with noz- 
zles having parallel sides and nozzles with converging 
sides, there is a limit beyond which an increase of pres- 
sure difference cannot be successfully carried. This 
limit is reached at about 0.57 of the initial pressure. 


HEAT ENERGY IN THE STEAM 


The kinetic energy expressed in foot-pounds of 1 lb. 
weight of steam available for work when expanding 
from a higher to a lower pressure is found by multiply- 
ing the number of heat units made available during the 
pressure drop by 778. The theoretical velocity in feet 
per second attained at the final pressure of a given drop 
is found by extracting the square root of 64.32 times 
the kinetic energy of a pound at the final pressure. The 
heat content of 1 lb. weight of steam is the quantity 
of heat required to raise the temperature of 1 lb. of 
water from 32 deg. up to the boiling point correspond- 
ing to the steam pressure and evaporate the water into 
steam at that temperature. If the steam is superheated, 
then the heat necessary to superheat it is a part of its 
total heat. The best way to find the heat content of 
steam at any given temperature higher than the tem- 
perature due to the pressure and at any given quality 
below the saturation point is by consulting a heat chart 
called the Mollier diagram, which has appeared in Power 
from time to time. This chart covers the usual pressure 
ranges, superheat and qualities of steam met with in 
steam-turbine practice. This chart is based on the as- 
sumption that the steam expands adiabatically; that is, 
with neither gain nor loss of heat due to radiation or 
other external causes. 

Perhaps one of the things that the uninitiated re- 
ciprocating-engine man needs to know is that there is 
a greater gain in economy from an increase in vacuum 
than from a like increase in initial pressure. This ap- 
plies to both steam engines and steam turbines. An ex- 
ample will illus rate this: A steam turbine is supplied 
with steam at a 100 lb. absolute pressure (85 lb. gage) ; 
it exhausts into a vacuum of 26 in., which is equal to an 
absolute pressure of 2 lb. per sq.in. The heat content 
of 1 lb. of steam at 100 lb. absolute is 1186 B.t.u., and at 
the final pressure (26 in. vacuum or 2 lb. abs.) is 932 
giving a difference of 254 B.’.u. Put if the vacuum be 


increased to 28 in., which means a reduction of 1 |b. in 
the final pressure, the heat content of the steam at the 
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iower pressure is 894 and the heat extracted is 292 
B.t.u. By increasing the vacuum 2 in. or reducing the 
final pressure to 1 lb. 38 B.t.u. increase in the amount of 
neat extracted has been obtained. By consulting the 
heat chart, or Mollier diagram, it will be seen that by 
increasing the initial pressure 1 lb. the heat change is 
too small to be figured, showing in which direction the 
greatest gain is to be obtained. To gain 38 B.t.u. by 
increasing the initial pressure would mean a pressure 
higher than would be considered in most reciprocating- 
engine plants. The foregoing shows the importance of 
carrying a high vacuum in a steam turbine, especially 
when the reader appreciates that an increase in vacuum 
from 26 to 28 in. in a steam turbine would decrease 
the steam consumption 13 per cent. roughly. Besides 
this a small amount of superheat produces as large a 
gain in economy as a considerable increase in boiler 
pressure, so that for the highest economy with a steam 
turbine there must be a high vacuum and a high super- 
heat. 

The foregoing may appear quite simple to those who 
have studied and are acquainted with he thermodynam- 
ics of the steam turbine; but there can be no question 
that Mr. Orr is right when he says that many a reader 
of the editorial will want to know the “why” of the 
statements referred to in the beginning of this letter. 

Scranton, Penn. CHARLES J. MASON. 

[Mr. Mason’s letter relates particularly to the im- 
pulse type of turbine—EDITOR. | 


Standardization of Transformer 
Polarity 


I have read with much interest the article by Leonard 
Kennedy, on “Standardization of Transformer Polar- 
ity,” in the July 3 issue of Power. This subject is of 
great interest to everyone in the electrical industry and 
especially to operating men. Although I agree with the 
author that the polarity of a transformer may be ex- 
pressed in any one of the many ways set forth in his 
<rticle, and no doubt is understood by electrical engi- 
neers in general, we must not overlook the fact that the 
majority of workers who have to do with transformers 
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sre practical men. These men are not inclined to 
burden themselves with a lot of unnecessary theory, and 
such terms as positive and negative, additive and sub- 
tractive transformer polarity or 180-deg. and 0-deg. 
phase displacement they do not care to bother with if 
it ean be avoided. Furthermore, if we expect the work- 
men to be highly efficient, we must make the equipment 
they are to deal with as easily understood as possible. 
This is not always a simple matter. However, in vne 
case of transformer polarity, if it was standardized, the 
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average electrical worker might forget this feature en 
tirely. 

As far as the internal connections of a transformer 
are concerned, it makes little difference to the plant 
operator or electrical worker—how the leads are 
brought out to the outside of the case being the all-im- 
portant consideration with him. It may be according 
to one or the other standard, but whatever standard is 
used, it should be the same on all. 

The general conception of the relative direction of the 
current in the primary and secondary windings of a 
transformer is that one flows in the opposite direction 
to the other, as indicated in the figures. If the primary 
and secondary leads are brought to the outside of the 
case so that they have the relation shown, then theory 
is made to conform with practice and we have the 
simplest arrangement possible. It is then possible by 
applying simple fundamentals to know what relation 
should exist between the primary and secondary leads 
The relation indicated in the figure is the one recom- 
mended by the N. E. L. A. meter committee, and if once 
adopted as the standard by all electrical manufacturers, 
they will find hearty codéperation on the part of the 
operating men in wiping out this conglomeration that 
has robbed the transformer of so much of its sim- 
plicity, caused innumerable mistakes on the part of 
workers, damage to apparatus and unnecessary loss of 
time. B. A. BRIGGS. 

Washington, D. C. 


Higher Steam Pressures 


In the issue of Aug. 14, page 230, Mr. Hoffman cri’i 
cizes a former letter of mine on the subject of higher 
steam pressures and higher vacuums, but had he read 
my letter more carefully, he would not have impugned 
me so hastily regarding my calculations. If he wishes 
to compare the chimney loss in one case with the offset- 
ting loss to the circulating water in the other case, or 
the basis of a pound of steam, the figures are 30.4 and 
20 B.t.u., respectively. In my original communicatior. 
the heat to the circulating water per pound of stea~ 
was multiplied by 10 to obtain the heat loss per kilowatt- 
hour. 

Mr. Hoffman seems to have in mind a boiler wherein 
the superheater takes the place of an economizer. Ther? 
have been boilers of this kind installed, but I do not 
think they need be considered in the present discussion 
J assumed a boiler design wherein the gases first flow 
over boiler surface, then over superheater surface, and 
finally over more boiler surface before going to the flue 
Hence it is the saturated temperature of the steam 
which determines the final temperature of the gases. 

In regard to the physical limitations to attainment of 
vacuum, he points out that the partial air pressure 
must be taken into account, stating that with air pumps 
of 50 times the volume of the condensed steam, the 
pressure is | in. of mercury. With a 30,000-kw. equip 
ment, this would mean approximately 5000 cu.ft. a min- 
ute air-pump displacement, and approximately 40 cu.ft 
of free air withdrawn per minute. The actual air with- 
drawn from a large condenser, as determined by tests, 
is in the neighborhood of 5 cu.ft. per minute. A con- 
denser with 40-ft. leakage would be shut down. 

New York City. PAUL A. BANCEL. 
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A Loose Crankpin Bushed 


After several days of unsuccessful effort to locate an 
unusual knock in our 16 x 36-in. engine, we found that 
the crankpin was loose in the disk. The plant was iso- 
lated, and no material large enough to make a new pin 
could be obtained in less than ten days. It was there- 
fore decided to turn the shank of the old pin down { in., 
shrink a steel bushing over it and dress it down to 
0.0025 in. larger than the hole in the disk for a “shrink 
fit.’ Fortunately, we had a 12-in. lathe and were able 
to “dig up” in the scrap heap a stub of 3-in. shafting 
from which to make a bushing. The illustration shows 
how the disk was brought to a dull red heat without re- 
moving the crankshaft from the engine. A portable 
forge was borrowed from the local “horseshoeing em- 
porium” and blocked in position near the crank disk, 
and the fire was deflected so as to blow against the disk 
and through the hole. A few bricks were necessary to 
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BUSHED PIN AND METHOD OF HEATING THE DISK 


build up the sides of the forge opposite the disk, and by 
constantly wetting the coal above the fire it was kept 
in the form shown for three hours. During the process 
a stream of water was played over the main bearing to 
prevent injuring it. The pin was driven in with a few 
blows, resulting in a perfect job. 


Kohala, Hawaii. H. K. SCHOLEFIELD. 


Peculiar Turbine Vibration 


On starting up a new turbine, it ran fine when non- 
condensing, but as soon as tried condensing a pro- 
nounced vibration set in. At first it was supposed that 
the lower temperature conditions when operating con- 
densing caused the machine to vibrate. After about six 
months the expansion joint in the 36-in. pipe to the 
condenser gave out. It was repaired and put back in 
service, but in a few weeks it again gave trouble al- 
though the job had been carefully done by an expert 
workman, so it was evident that we should have more 
trouble if the cause of the failure was not discovered 
and remedied. It was suggested that the atmospheric 
pressure caused the condenser to be pushed over toward 
the turbine, for with 28 in. of vacuum there is a force 
of about 8400 lb. tending to crush the expansion joint. 
or to topple the condenser over. 

The distance between the condenser and wall was 
measured, and a stick was made to fit in between. When 
the condenser was started up and while the vacuum was 
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building up, the stick fell out, proving that the con- 
denser had moved away from the wall. This continual 
movement from day to day had caused the expansion 
joint to fail. The principal function of the expansion 
joint in this position is to allow for vertical adjustment 
and there ‘is very little horizontal movement, therefore 
in order to limit any horizontal movement, four cast- 
iron blocks were secured between the flanges of the ex- 
pansion joint with a little clearance, as shown in the 
illustration, but when the vacuum is on, these blocks 
are clamped firmly between the two flanges. 

It is now two years since this was done, and no more 
trouble has been experienced from the expansion joint 
letting go, and the turbine has been running “sweet as 
a lily” and there is no vibration, vacuum or no vacuum. 
This made the cause clear, for the force tending to 
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EXPANSION JOINT 


topple the condenser over was acting on the special 36- 
in. elbow attached to the turbine. This force with its 
long lever arm distorted the turbine to a certain extent 
and caused it to vibrate. 

Now, since we have been all through it, the matter 
seems simple and clear, but had it not been for the 
trouble with the expansion joint it is likely that the 
turbine would still be running with undue vibration. 
We have learned not to lay the vibration of a turbine 
to any mysterious internal causes until all external 
causes have been eliminated, also never to put expansion 
joints in vacuum lines without making provisions for 
limiting the “squashing”? movement. A. L. KLUG. 

Lawrence, Mass. 


Copper Swab in Soldering Acid 


One of our fellows meade an accidental discovery while 
soldering leaks in an old iron vessel that was consider- 
ably rusted. The flux used was zinc, cut in muriatic 
acid and slightly diluted with water. The handle of the 
swab was a piece of heavy copper wire and in applying 
the flux the surface became copper-coated and the solder 
adhered better than he had ever seen it before. 

This seems to be a useful thing to know and is there- 
fore passed along for what it is worth. The swab, or 
brush, might easily be made out of a bundle of fine wire 
such as is used in lamp cord, attached to the end of 
the handle, and in this way expose a lot of surface to the 
action of the acid. M. MEIGs. 

Keokuk, Lowa. 
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Relative Capacities ef Exciters and A.-C. Generators— 
What relative capacity of exciters is used with alternating- 
current generators? P. E. M. 

Exciters are usually 1 per cent. to 2 per cent. of the 
kilovolt-ampere capacity of the alternating-current gen- 
erators with which they are employed, and in some of the 
large units are considerably less. 


Single-Covered Butt Joints—What is the advantage of a 
butt joint for a boiler shell made up with a single cover 
plate? L. ‘G. 

A joint having a single strap or cover plate is only 
equivalent to two lap joints near together; and this tyve 
of joint has no advantage over a lap joint, as the plates 
are subjected to the same bending action that is likely to 
produce leakage and cracking of the vlates where the 
bending action is most severe, and the rivets are subjected 
to considerable tensile as well as shearing stresses. 


Higher Exciter Voltage in Warm Weather—With the 
same load and speed and machine running at about 50 per 
cent. capacity, why are 15 to 35 more volts requived in the 
exciter circuit of a given alternator in warm than in cold 
weather? CG. Be. 

The resistance of a conductor increases with increase of 
its temperature, and therefore in warmer weather a hizher 
voltage will be required to set up the current in the field 
coil. However, 15 to 35 more volts would seem to be ex- 
cessive for ordinary conditions. 


Effect of Increasing Back Pressure—What is the effect 
on steam economy of increasinz the back pressure of a non- 
condensing engine from 5 to 7 lb. per sq.in.? A. R.. F. 

Assuming that the whole averaze back pressure inclusive 
of compression of the exhaust would be increased 2 lb. per 
sq.in., the effect would be to increase the steam consumption 
the same as though the load were increased to require 2 1». 
additional mean effective pressure with the present back 
pressure. If, for instance, the load requires a m.e.v. of 40 
lb., then the same amount of steam would be required as if 
the load were so increased as to require 42 lb. m.e.p., which 
under most conditions would amount to an increased steam 
consumption of about */, or 5 per cent. 


Relative Economy of Large and Small Engines—Why are 
large engines generally more economical of steam used per 
horsepower than smaller ones of the same type? M. F. 

The principal causes for greater cylinder economy of 
larger engines is that they may have a smaller percentage 
of cylinder clearance spaces, and smaller proportion of losses 
from radiation, leakage and condensation. The mechanical 
efficiency of larger engines may be greater because they 
admit of more precise alignment and adjustment, smaller 
and lighter parts in proportion to capacity, and the loss of 


power from friction may be smaller per indicated horse- 
power. 


Low Boiler Setting Hinders Perfect Combustion—Why 
cannot good results be obtained with boiler settings that 
have the boiler set close to the fire, if the air supply is 
sufficient for complete combustion? Was: B, 

A plentiful supply of air passing through the grate and 
encountering incandescent carbon causes perfect combustion 
of only a part of the fuel and forms CO.. Some of this gas 
takes up more of the carbon before being liberated from 
the fuel bed and forms CO, and when supplied with sufficient 
oxygen after rising from the fuel bed, provided the temper- 
ature is high enough, the CO thus liberated will burn to 
CO:. When a boiler is set close to the fire, the much lower 
temperature of the heating surfaces results in abstraction of 
heat and lowering of the temperature of the escaping gas 
to a point where the escaping CO will not combine with the 
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oxygen. The air supply admitted for that purpose is detri- 
mental to economy in taking up heat that is discharged 
with the products of combustion, and each pound of carbon 
thus burned to CO gives off only about 4400 B.t.u., whereas 
if burned to CO, it would give off about 14,500 B.t.u. 


Regulating Voltage of Alternatcr—Would it not be more 
efficient to control.the voltage of an alternator by the 
exciter’s field rheostat than to control the voltage by the 
alternator’s field rheostat? C. S. 

It is more economical to control the voltage by regulat- 
ing the strength of the exciter’s field. But in many cases 
this cannot be done, as the voltage range of the alternator 
is so great that control cannot be effected by the exciter 
alone; and in other cases where two alternators are con- 
trolled from the same direct-current generator, one alter- 
nator may require a higher potential across its field coil, 
as part of the voltage control of one alternator will have 
to be obtained by its field rheostat. 


senefit cf Increasing Feed-Water Temperature—In gen- 
erating steam at 125 lb. boiler pressure what benefit is to 
be derived from use of an exhaust-steam feed-water heater 
that will raise the feed water to a temperature of 200 deg. 
F. in place of heating it to 110 deg. F. with the same back 
pressure of the exhaust from the engine? | 

A pound of steam raised from water at 32 deg. F. into 
dry saturated steam at 125 lb. boiler pressure or 140 lb. 
per sq.in. absolute would require 1192.2 B.t.u., and raised 
from feed water at a temperature of 110 deg. F. requires 
1192.2 — (110 — 32) = 1114.2 B.t.u. If the feed water is 
at a temperature of 200 instead of 110 deg. F., each pound 
of the steam generated would require 200 — 110 = 90 B.t.u. 

90 





less and there would be a saving of , or about 8 per 


1114.2 
cent. of fuel. 


Teo Much Cushioning ef Pump—What causes a duplex 
pump that is apparently in good order to operate with too 
much cushioning? W. B.D, 

A throttled suction pipe will give a cushioning effect on 
the pistons at one or both ends of their stroke. Another 
cause would be a throttled exhaust. To determine whether 
the trouble is due to a stoppaze of the exhaust pipe or is 
in the exhaust passages of the pump, note the number of 
strokes made per minute with the steam throttle valve wide 
open, first before disturbing the connections and afterward 
with the pump exhausting direct into the atmosphere. If 
a gain in speed is obtained, the trouble is in the exhaust 
pipe. If there is practically no gain in speed, the cause 
should be looked for in the exhaust port of the slide valve, 
which may be found not to travel centrally across the 
exhaust ports, causing back pressure on the exhaust side 
of the steam piston. The pistons would be cushioned also 
if the piston rings or slide valves are not steam-tight. To 
ascertain whether there is such leakage, throttle the dis- 
charge to slow down the speed of the pump; then open the 
cylinder drain cocks in turn and observe whether there is 
a clean cutoff of the steam. If not, there is leakage past 
the piston rings or the steam valve. Whether there is 
leakage of the piston rings is readily determined by clamp- 
ing the piston rod fast with the piston at about midstroke 
and, with the cylinder head removed, observe whether steam 
is blown past the piston rings when steam is admitted on the 
crosshead end of the cylinder. 

[Correspondents sending us inquiries should sign their 
communications with full names and post office addresses. 
This is necessary to guarantee the good faith of the com- 


munications and for the inquiries to receive attention.— 
Editor. ] 
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Workmen’s Compensation Acts, 
Dependents and Dependency 
By CHESLA C. SHERLOCK 


Compensation payable under the workmen’s compensation 
acts is not always paid to the injured workman, for the 
‘eason that accidental injuries not infrequently result in 
death. The question then arises, Who is entitled to the 
compensation? 

It is well settled that a claim for compensation survives 
and may be enforced by dependents or legal representatives 
of the dead claimant; in fact, most of the statutes make 
specific provision as to the rights of dependents. 

The term “dependent” has been defined by the Rhode 
Island court as meaning dependent for the ordinary neces- 
saries of life suitable for a person of the same class and 
position. The English courts, however, have not taken 
this view. Said Lord Halsbury: 


I decline to assume that the legislature has contemplated 
a particular “standard” dependent upon the ordinary course 
of expenditure in the neighborhood and in the class in which 
the man lived; what the family was in fact earning, what 
the family was in fact spending for its maintenance as a 
family, seems to me to be the only thing which the judge 
could properly regard. 


Inasmuch as the various statutes have not, as a rule, 
directly defined “dependency,” leaving it to the commissions 
and courts, there have been a number of different construc- 
tions placed upon the term. In the main they are to the 
effect that a dependent is one who looks to another for the 


necessaries of life either by relationship or force of cir- 
cumstances. 


SPECIFIC DEPENDENTS 


We now come to the specific proposition of who are de- 
pendents within the meaning of the compensation law. 
Some persons are conclusively presumed to be dependents, 
as, for instance, wives, husbands, natural children or step- 
children. In the latter instance, however, there is some 
conflict of authority where no provision is specifically made 
in the statute. 

The New Jersey court has held that a showing that a 
son had been the sole support of his father was sufficient 
to justify a finding that the father was an actual depend- 
ent. The Ohio Commission has held, under a similar state- 
ment of fact, that an invalid father was wholly dependent 
upon his son. In a British case it was held that to entitle 
a father to compensation for the death of his son it is not 
necessary that it be shown that the father is unable to 
maintain himself and his family in his position in life 
without the assistance of his son’s earnings. In another 
case, however, it was held that the mere fact that a father 
receives money from his son and spends it is not sufficient 
to show dependency. In Massachusetts the courts said 
that, where a minor son contributed all of his earnings to 
his father, the extent of the father’s dependency was not 
diminished by the fact that the father was compelled to 
pay for the son’s maintenance. It has been held in Eng- 
land that a man who marries a woman with an illegitimate 
son, not his own, cannot be a dependent of such son. 

The dependency of a mother is generally not hard to 
prove, in view of the way the statutes read. The real ques- 
tion at issue in such cases is rather as to the degree of 
dependency, as to whether it is partial or total. The Ohio 
Commission has held that, where a mother lived with her 
son and his wages were the sole source of income, the 
mother was dependent upon him for support. In the same 
state a similar conclusion was reached when it was shown 
that a deceased daughter had turned her earnings over to 
the mother, who in turn paid the living expenses. Where 
the deceased workman was living with his parents at the 
time of injury, there is some little dispute as to whether 
or not the amount of his board should be deducted from 
his contribution to the family, in ascertaining the extent 
of the dependency. The Wisconsin Commission has held 
that the amount of such board should not be deducted from 





Vol. 46, No. 11 


the contribution to the family fund, but that the extent of 
dependency was to be ascertained by the amount of the 
son’s total wages. Other states take a contrary view. In 
New Jersey the statute specifically provides that a mother 
who is an actual dependent upon a son shall receive 25 per 
cent. of his weekly wages regardless of whether or not he 
leaves a widow surviving him. Where a son leaves a de- 
pendent mother and nondependent brothers and sisters, 
compensation is to be paid to the dependent mother without 
regard to the nondependent brothers and sisters, under the 
Illinois law. A step-mother who was wholly dependent 
upon a step-son for her support was held by the Ohio Com- 
mission to be wholly dependent upon him, within the mean- 
ing of the compensation law. 


RECOVERING COMPENSATION 


Ordinarily a wife cannot recover compensation as a 
dependent unless she was living with her hsuband at the 
time of his injury. A divorced wife has no claim for 
compensation as a dependent, under the wording of many 
of the acts. Dependency in cases where husband and wife 
are not living together at the time of the husband’s death 
is not conclusively presumed, but is a question of fact to 
be determined by weight of evidence. If the wife has left 
her husband and the separation was not due to the hus- 
band, compensation will be denied, under the Scottish con- 
struction of the British act. . 

The Wisconsin Commission awarded compensation to a 
divorced wife who had been granted alimony of $25 per 
month at the same rate and for a period of four years, 
which was to be in full of all claims whatsoever. Where 
the deceased had deserted his wife several years previous 
to his death and had contributed nothing to her support, 
she not knowing his whereabouts, the wife is not entitled 
to compensation as a dependent, under the New Jersey 
law. Compensation has been awarded to a common-law 
wife by the Ohio Commission. The same commission has 
also awarded compensation to a woman who had contracted 
a bigamous marriage with the deceased. It was shown 
that the woman was entirely innocent and had acted in 
good faith. Said the commission: 


DECISION OF COMMISSION 


We think that, under the state of facts existing in this 
claim, the claimant is entitled to compensation because, so 
far as she is concerned, she sustained the relation of wife to 
the deceased; and further, it appears that she was a mem- 
ber of the family of the deceased and was actually supported 
by him during the period they lived together as husband 
and wife, so that it does not matter whether we base the 
award upon the fact that she was the wife of the deceased 
or upon the fact that she comes within the definition of 
“denendent” on account of being a member of his family. 
However, we wish to take occasion to remark that, had the 
evidence been such as to indicate that the claimant was the 
mistress of decedent, we would deem it our duty to deny 
compensation, although she may, as a matter of fact, have 
been supported by the deceased. 


Where a woman lives in illicit relations with a married 
man who has never been divorced, such woman cannot be 
deemed a dependent of such person. 

A minor child is conclusively presumed to be a depend- 
ent, under the statutes. A daughter who keeps house for 
her father, receiving her support from him, but no wages, 
is a dependent. An Irish court awarded compensation to 
a minor child who was born to the deceased in Scotland, but 
whom the deceased had never seen or contributed anything 
to its support. It is not necessary, under a ruling of the 
Ohio Commission, for a daughter to live with the father in 
order to be his dependent. Where a 16-year-old daughter 
lived apart from the father, but received money from him 
for board and clothes, she was held to be wholly dependent 
upon such father. 

Where a father makes voluntary contributions to a minor 
child living with the mother, after divorce, it establishes 
dependency in fact, and the child is entitled to death bene- 
fits based upon the amounts of such contributions. Where 
a father has deserted his family some years previous to his 
death and has made no contribution to the support of 









































September 11, 1917 POW 


minor children, there is no legal presumption of dependency 
and no compensation will be awarded. 

The English courts have allowed compensation to a 
posthumous child. Where a father has recognized as his 
own an illegitimate posthumous child and has made steps 
to marry the mother, but dies before the plans can be car- 
ried into execution, compensation has also been awarded. 
The mere statements of the deceased, however, that he in- 
tended to marry the mother of such a child are not suffi- 
cient evidence to establish dependency. 

Adopted children or step-children are conclusively pre- 
sumed under the Iowa act to be dependents. Not all of 
the states go this far; but it is proper to say that in the 
majority of cases, especially where the step-child has been 
a member of the family of the deceased, it will be treated 
in the same light as issue of the body. 

In an Illinois case it was shown that a brother had, in 
fact, supported his sister for two years prior to his death. 
He had furnished her with a home after her husband’s 
death, given her clothes and a regular sum of money at 
regular intervals. It was held that she was a dependent 
and entitled to death benefits. And in Ohio, the commis- 
sion made a similar finding in a case where a workman 
had supported his sister, who was 24 years of age. 

The Ohio Commission has said that half-brothers and 
half-sisters are dependents where it is shown that their 
sole support rested with the deceased. 

Dependency is properly ascertainable at the time of 
death of the workman, although this rule should not be 
enforced with too much rigor. There are instances where 
a strict interpretation of it would work severe hardship 
upon relatives and others who, as a matter of fact, had 
been dependent upon the deceased, but at the particular 
time of his death were not. 

Take, for instance, the Irish case mentioned above. The 
husband, a native of Scotland, had ccme to Ireland to earn 
a livelihood, but at the time of death had not sent anything 
home for the support of his wife and minor child. They 
were being cared for by his parents in Scotland. The Irish 
court awarded compensation. Had the rule been strictly 
enforced, these dependents would not have received a 
penny. 

Dependency is always a question of fact and is to be 
determined solely from the evidence in each case. There 
are no beneficiaries in compensation in the sense that there 
are in insurance. Dependents and no one else are entitled 
to the death benefits left behind by the dead workman. So 
even immediate relatives may be cut off in favor of an 
adopted child or some other person. In case there are no 
dependents whatever, immediate relatives have no claim 
whatever for compensation. The reverse would generally 
be true in insurance law. 


Italian Market for Pipe Fittings 


A report from the Florence consulate published in Com- 
merce Reports for Apr. 27, 1915, stated that the Italian 
market for pipe fittings was controlled by German and 
Swiss manufacturers and that fittings made by American 
manufacturers had been found unsatisfactory. 

At the present time there is an urgent demand through- 
out Italy for fittings. Stocks of German and Swiss goods 
have been sold out, Great Britain recuires its goods for its 
own use, and France seems to be unable to pick up the 
Italian trade. A good market is offered to American manu- 
facturers if they will conform to local requirements. The 
principal requirement is that fittings must have right-hand 
threading of English standard. The differences between 
English and American standard thread are shown in the 
following table: 


Size of Pipe,in Threads to the Inch _ Size ot Pipe, in Threads to the Inch 

Inches English American Inches English American 
: 28 27 1} 1 Wh 
} 19 18 . ea ee li WI! 
; 19 18 Ee 1 Wi 
2 ccaneccaesece Aan 14 2 a 11} 
3 ReuRancecne: Se 14 rs 11 8 
ee ee ot Wy 3 to 6 i 8 


These standards for pipe up to 2% in. look so much alike 
that without actual counting and measurement careless em- 
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ployees are apt to get them mixed; and as this market is 
accustomed to and wants fittings with English standard 
threading, American manufacturers whe hope to compete 
must ma‘xe up their minds to this fact. 

The American practice of threading sleeves at each end 


does not obtain here. Sleeves in Italy carry a right-hand 
thread through their length. 

With one or two exceptions, the materials used in and the 
finish of American fittings are said to be markedly inferior 
to those of Swiss and German manufacture It is claimed 
that roughly finished molds are used in casting and a poor 
quality of iron employed, with the result that the finished 
product has numerous pits inside and out, causing rough 
threads and rust. Italian taste requires a careful finish 
and proportion in all metal work, and whether or not 
American work is as strong or stronger is not the question. 
The point is that work must be turned out to suit the 
market. Any American manufacturer willing to do this 
can get a hold on this market at the present time that will 
insure him a permanent outlet for his goods. 


AMERICAN PIPE SUPERIOR 


Pipes of American manufacture are the best in this mar- 
ket and have commanded the trade for years. If care were 
taken with fittings, helped by the reputation of American 
pipe, they would soon have the same enviable position here. 

A list of dealers in pipes, tubes and fittings in Italy may 
be procured from the Bureau of Foreign and Domestic 
Commerce or its district and codperative offices by referring 
to file No. 55,065.—Consul F. T. F. Dumont, Florence, Italy, 
in Commerce Reports. 


The Electrical Industry in California 


More than $100,000,000 has been spent by electric com- 
panies in California, since they came under the jurisdiction 
of the railroad commission of that state, in new plants or 
in extensions to better serve the public, said Max Thelen, 
president of the commission, in an address before the Pacific 
Coast Section of the N. E. L. A. at a recent meeting of the 
organization at Riverside, Calif. Speaking on the regula- 
tion of California’s electric utilities, the commissioner pic- 
tured the magnitude of this activity in the state by saying 
that the 983 comparies which report to the commission own 
7500 miles of high-tension transmission lines, have 500.000 
customers, sell 2,0°9,000,000 kw.-hr. of electric energy a 
year, employ 10,000 people, pay $10,000,000 in wages an- 
nually and have outstanding securities of $500,000,000. 

Mr. Thelen said that the commission has at heart the 
strengthening of the financial structures of all classes of 
utilities, and has been much gratified by the success attend- 
ing the sale by electric utilities of their securities, including 
particularly preferred stock and other junior securities. He 
said that the tendency toward consolidation of small systems 
into larger ones has been one of the most striking features 
of electric development in the past five years, in which 
the railroad commission has had supervision. 


Duties of the Marine Engineer 


The chief engineer is held responsible for all the machin- 
ery on board. Apart from the main engines, the auxiliary 
machinery includes the following: Windlass gear for heav- 
ing the anchor, capstans, warping engines, winches and 
steering gear, refrigerating and condensing plant, air-circu- 
lating, feed, fresh-water, sanitary and other pumps, and 
piping of all sizes. The electric plant alone is capable of 
supplying power sufficient for a town of 20,000 inhabitants. 
Fans supplying air to the different parts of a ship for 
ventilating purposes are all motor-driven, and the air being 
regulated in temperature before entering the compartment, 
serves the double purpose of being used for both heat and 
ventilation. This system also comes under the chief engi- 
neer’s care. There are over 80 auxiliary engines on board 
some boats, besides an extensive plant in connection with 
the water-tight doors, controlled from the bridge. All 
water-tight doors can be closed in an instant in case of 
accident.—Marine Review. 
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English Labor and War Production 


The manner in which England has met the problems of 
labor may become the practice in the United States. The 
following is from Bulletin No. 14 of the Chamber of Com- 
merce of the United States of America: 

In England today those engaged in certain specified lines 
of business may not employ men between the ages of 18 
and 61. This indicates the extent to which England has 
gone after three years of war in her efforts to take men 
from the less essential industries and concentrate national 
effort on industries engaged on war work and other work 
of national importance. 

Early in the war it became evident that, if the troops at 
the front were to be furnished with munitions and sup- 
plies, men at home must work in a manner different from 
that established by trade union rules and practice. Re- 
strictions upon labor made it impossible to produce the 
quantities needed. The labor unions agreed to the tem- 
porary modification or elimination of these restrictions 
upon the following conditions, which were agreed to by 
the Government officials: 


1. The rules and practices were to be changed only for 
the period of the war. 


2. No changes were to be made which unnecessarily af- 
fected established conditions. 


3. Capital was to receive no advantage in the struggle 
between capital and labor. For example, profits were to be 
limited and wages controlled by Government tribunals. 

Upon these conditions labor agreed that there should be 
no stoppage upon work on munitions or other work required 
for the satisfactory completion of the war. 

Three fundamental changes in labor conditions were 
brought about: 


1. In certain classes of plants strikes arg not lawful. 

2. In such plants increases in wages may be asked only 
to offset increased cost of living. 

3. Restrictions by labor unions against the so-called 
“dilution of labor,” by the employment of women and of 
unskilled labor, have been laid aside for the war. Also 
restriction upon an individual’s output. 

When men went to the front, women wanted to take 
their places in the factory; but union rules forbade the 
employment of women on many kinds of work. These rules 
were relaxed upon the following conditions, and more than 
one million and a half women have in consequence been put 
upon men’s work: 


1. No woman was to be employed if any man was avail- 
able for the work, even if this man was at a distance. 

2. Men were to be reémployed uvon the work when they 
returned from the war. 


3. The standard of pay was not to be reduced—that is, 
the minimum rates for men would apply to women. 


Resistance of an Oil to Emulsification 


The United States Bureau of Standards has _ recently 
issued Technologic Paper No. 86, entitled “Resistance of an 
Oil to Emulsification.” When oil is used over and over 
again, as is the usual practice in large power plants, it may 
emulsify in a few days, if it is not good quality, and have to 
be thrown away, as it will not pass through the filters. To 
avoid the waste of time and the inconvenience of actually 
trying the oi] in a turbine or other machine, a laboratory 
test has been devised by means of which it may be predicted 
whether or not the oil would give satisfaction in service. 

The test consists of violently stirring a small sample of 
the oil with water under standard conditions. Then the oil 
that will separate out from the water the most rapidly is 
the best oil for turbine lubrication, other things being equal. 
It is found that most of the oils on the market are either 
very bad or very good, and that there is no difficulty in 
finding turbine oils that will settle out from the water in a 
minute or less after stirring as described. 

For some other purposes it is desirable that oils should 
emulsify readily; and the test shows that oils of this class, 
when subjected to the same treatment as the turbine oils, 
will not separate at all in one hour, nor completely separate 
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in one year. When turbine oils are used for months or 
years without renewal, they gradually deteriorate until they 
emulsify readily, even though they are very good oils to 
start with. The conditions of use in different plants are so 
different that it would be impossible to predict just how long 
a given oil would last, but it is believed that any power- 
house engineer, by the use of this test, could keep track of 
the deterioration of his oil and thus discover when it is time 
to clean out his lubricating system. 


How Can Our Boys Fight 
Without Guns P 


The following editorial, appearing in the Aug. 16, 1917, 
issue of the American Machinist, under the above title, is 
accompanied by the editor’s statement that the charge is 
based not only on editorial knowledge of the facts, but on 
incontrovertible proof, photographic and otherwise, in the 
editor’s possession: 

This editorial is not an attack on any individual, but on 
a system. 

Suppese, Mr. Manufacturer, with emergency orders fill- 
ing your shop, you should discover that through a lack of 
executive decision your workmen had been forced to kill 
time by playing checkers and cards during working hours! 
What would you do with the man responsible for this con- 
dition? Would you accept any excuse from the official 
who exercised full authority? 

Scores of skilled rifle makers in one of our best-known 
American plants have been for weeks and are today re- 
tained on the payroll, killing time with checkers and cards 
during working hours, simply because certain officials have 
been unable to arrive at a decision regarding details. This 
work is being done on a “cost-plus” basis for our Govern- 
ment, so that you and I must pay these men for killing 
time. But this is of small moment compared to the inex- 
cusable and dangerous loss of time in making our new 
army rifles. 

These mechanics are not responsible for this condition. 
The shop management is not responsible for it. Somebody 
is. Who is it? 

England was forced by bitter experience and delays of 
this kind to eliminate bureaucratic control of all munition 
manufacture and place this work in the hands of those 
qualified by experience to decide quickly between the essen- 
tial and the non-essential. 

Experienced engineers and works managers are the men 

who should decide upon specifications, manufacture and 
inspection. 
We have not published these facts without due delibera- 
tion. But we believe that truth in this matter is more 
important than the personal feelings of well-intentioned 
officials whose duty it is to decide on specifications, but 
who are incapable of coming to a decision. 

Months after war has been declared—months after the 
type of our rifle has been determined—it is a crime against 
our boys who will bear rifles at the front to permit Amer- 
ican rifle makers at home to pass week after week playing 
checkers and waiting for something to do. 


Injury Due to Engine’s Leaky Valve 


Plaintiff, while engaged in performing his duties as en- 
gineer operating a crane and while driving a nut on the 
crosshead pin, the nut being so worn that a hammer and 
chisel were used to turn it, was injured, through the engine 
suddenly starting, whereby he missed a stroke directed at 
the chisel, and the force of the blow caused injury to his 
wrist. He sued his employer on the ground that the acci- 
dent was directly due to the employer’s negligence in fail- 
ing to previously repair the leaky condition of the engine 
valve, and the Alabama Supreme Court has affirmed judg- 
ment in his favor. (Warner vs. United States Cast Iron 
Pipe and Foundry Co.. 73 Southern Renorter. 9264 \ 

















es 














September 11, 1917 


POWER 











New Publications 











vette manne 





Miscellaneous News 





Personals 








HOW TO MAKE A HIGH-PRESSURE 
TRANSFORMER. By. F. E. Austin. 
Published by the author, Hanover, 


N. H. Cloth; 44x7 in.; 46 pages; 21 
illustrations. Second edition. Price, 
65c. 


This book gives directions for designing, 
constructing and operating small high-volt- 
age transformers. After considering such 
elements as core losses in a transformer, 
losses due to hysteresis, power factor, ratio 
of transformation, etc., the author gives the 
calculations, directions and data for con- 
structing a 3-kw., 69-cycle, 110- to 20,000- 
volt transformer. Data applying to a 1-kw., 
60-cycle, 110- to 4000-volt transformer are 
also given, along with a short discussion 
on the possibilities of using a transformer 
as a frequency changer, now to obtain unity 
power factor and methods of connecting 
primary coils to produce different secondary 
voltages. The work is intended for the 
experimenter who wishes to construct his 
own apparatus and by this class of readers 
the book should be received with favor. 


TORONTO ELECTRIC COMMISSION’S 
SIXTH ANNUAL REPORT 

The report of the Toronto Electric Com- 
missioners on the Toronto Hydro-Electric 
System for the year 1916 has just been 
issued. It covers 38 pages, is illustrated 
and not only gives tabulated data showing 
the financial and operating conditions for 
this system for the year 1916, but also 
charts are included showing the growth 
of the Toronto Hydro-Electriq System's 
business since its beginning. 

The corporation of the City of Toronto 
on Jan. 27, 1908, authorized the construc- 
tion and purchase of the works, plant, ma- 
chinery and appliances necessary for the 
distribution of electric power in the City of 
Toronto and the issue of $2,750,000 City of 
Toronto 4 per cent. sinking-fund debentures 
payable July 1, 1948, to provide the funds 
necessary to carry on the work, the elec- 
tric power required to be supplied from 
Niagara Falls by the Hydro-Electric Power 
Commission of Ontario. An agreement was 
entered into on May 4, 1908, between the 
City of Toronto and other municipalities 
and the Hydro-Electric Commission for the 
latter to supply this power. The rate 
charged the participating municipalities in- 
cluded provisions for the repayment, within 
thirty years, of the capital cost of the trans- 
mission line from Niagara Falls to Toronto, 
constructed by the Hydro-Electric Commis- 
sion to supply the power. 

he construction of the distribution sys- 
tem of the City of Toronto was begun by 
the corporation of the city, but in 1911 
the completion and whole management of 
the work was vested in a board of three 
commissioners known as the Toronto Elec- 
tric Commissioners. Since the first issue, 
Jan. 27, 1908, the amount of debentures 
authorized has been increased until in 1916 
it amounted to $8,341,000. of which a total 
of approximately $6,902,000 has been spent 
The rate of interest ranges from 4 to 5 per 
cent. The operation of the system for the 
vear 1916 resulted in a gross income of 
$1,706,177. The cost of electric current and 
the expenses of operation and management, 
including repairs and maintenance, was $1.- 
072,134.16. Interest, depreciation and sink- 
ing funds absorbed $615,646.03, leaving a 
surplus of net income of $18,396.81. The 
number of customers being served Dec. 31, 
1216, was 43,877, an increase of 13 per 
cent. over the previous year. The total con- 
nected load was 125,840 hp., an increase 
of 13 per cent. over 1915. In December the 
peak load occurred, amounting to 47,165 hp. 
The average rates during 1916 were, for 
residence lighting, 2.98c., for commercial 
lighting 2.35¢c. and for commercial power 
0.89c., compared with 38.86c., 2.86c. and 
1.23c., respectively, for the year 1915. This 
reduction was put into effect in the early 
part of 1915. It is pointed out in the re- 
port that comparing the amount that the 
Hydro customers have paid in the aggre- 
gate for current during the five years ended 
Dee. 31, 1916, with the amount that they 
would have paid for the same consumption 
at the old rates, shows that a saving of 
approximately $6,000,000 has been effected. 
\ssuming that a similar saving has been ex- 
perienced by other users of electric power 
in the city, owing to Hydro competition, it 
will be seen that the total saving to the 
users of electricity in the city is much in 
excess of the amount spent on the Toronto 
Hydro-Electric system to date. 

The increased purchase of power from 
the Toronto Hydro-Electric System is illus- 
trated by the following figures: In 1914 
the total sales amounted to 83,000,000 kw.- 
hr.: in 1915, 109,500,000 kw.-hr.: and in 


1916, 139,000,000 kw.-hr. 


The United Railways Co., of St. Louis, 
Mo., has posted notices to the effect that 
it will purchase coal in large quantities 
and retail it at cost to its 5000 employees. 


The Wagner Electric Co. has signed a 
contract with the Government Ordnance 
Department to manufacture half of a $12,- 
000,000 order for 1000 four-inch guns to 
arm merchantmen and army transports, 
and a $3,000,000 order for 8-in. shells. 


Construction Work on the New Hydro- 
Electric Plant at  Klapperthal on the 
Schuylkill River, a few miles below Reaé@- 
ing, Penn., is now under way, and the plant 
will probably be ready for operation before 
winter. Power will be transmitted by two 
waterwheels, each of which will be con- 
nected to a generator. 


Shipyards To Use Electric Power—With 
the coming of shipbuilding plants to the 
Mobile (Ala.) section comes the demand for 
more power, and the Mobile Electric Co. 
is preparing to take care of it Five 
hundred horsepower will be required im- 
mediately upon the layirg of the cable 
across the river; and the company, which 
has applied to the Government engineers 
for permission to lay the cable, plans to 
start the work as soon as permission is 
granted. There are three large shipbuild- 
ing plants across the river, which are ex- 
pected to be supplied with central-station 
power as a result of the laying of this 
cable, as well as many other plants whose 
estimates on the amount of power they 
will require have not yet been made. 


Niagara Electric Power Service De- 
creased—For the past twelve years and up, 
until Apr. 1, of this vear, the Rochester 
Railway and Light Co. was purchasing 
approximately 8000 hp. from the Niagara, 
Lockport, & Ontario Power Co., whose 
transmission line extends from Niagara 
Falls to Syracuse and whose system has 
been further extended to the Salmon River 
development. Due to the excessive demand 
for power in the Province of Ontario, how- 
ever, the company’s supply from the Falls 
has been somewhat reduced, and it finds 
itself unable to continue furnishing the 
Railway and Light Co. the amount of power 
previously supplied it, until its new hy- 
draulic development at the Lower Falls is 
completed, which will probably be in Oc- 
tober. 


A 50-Ton Ammonia Compressor Was 
Partly Wrecked in the refrigerating plant 
of the American brewery, at 2825 South 
Proadway, St. Louis, by reason of an acci- 
dent that occurred while the machine was 
being started on the morning of Aug 27 
The compressor is a single-acting machine 
of the double, vertical, Corliss-engine-driven 
tvpe. It was installed about 25 years ago. 
The accident appears to have resulted either 
from sticking of the discharge valve of 
the left-hand cylinder or from an accumu- 
lation of weak liquid ammonia in the suc- 
tion piping. The fact that the machine had 
been standing idle for several weeks, thus 
giving the slight percentage of water va- 
por in the ammonia gas ample time to 
gather in considerable bulk by precipita- 
tion in the pocket formed in the piping just 
outside the suction stop valves. supports 
the latter assumption With the second 
or third discharge stroke of the left-hand 
piston a tremendous thump was heard, and 
the vertical frame upon which the cylinder 
rests, and which is forked front and rear 
to form four supporting columns at the 
base, snapped in three places, thus al- 
lowing the cylinder to be forced upward. 
The resulting strain on the 4-in. discharge 
piping caused a fracture of the sweep tee 
which joined the branches from the two 
evlinders with the main discharge line 
Two oilers, who were standing on the upper 
gallery at the moment, leaped to the floor 
below. and besides the injuries thus sus- 
tained, were severely burned and partly 
blinded by the escaping e2™mmonia The 
machine is fitted with the customary by- 
passes for pumping out the cylinders and 
contiguous suction and discharge piping 
by means of one of the compressors in ep- 
eration. The bypass valves had been opened 
before the engine was started, and what 
was deemed ample time was allowed for 
cleaning the system of any liquid accumu- 
lations. On account of the staying of the 
wristplate stud by means of hog-chains 
passing fore-and-aft along the face of the 
wristplate and thence diagonally to fast- 
enings at the ends of the cylinder, the 
starting bar could not be used for the usual 
preliminary working of the engine valves 
by hand. 





Thaceeeanenaned 


_ S. Howard Sweet, former.y with the Rem- 
ington Arms-Union Metallic Cartridge Co., 
is now chief engineer of the Oil Ingine 
Co., Bridgeport, Conn. 


W. E. Firth, safety engineer for a num- 
ber of years with The Midvale Steel Co., 
Nicetown, Philadelphia, has resigned to 
take a well-earned vacation. 


Raymond W. Muller, formerly assistant 
maintenance engineer with the Bosch Mag- 
neto Co., New York City, is now mechanical 
engineer of Walter Kidde & Co. 


W. A. J. London has severed his connec- 
tion with the General Electric Co., West 
Lynn, Mass., to become chief engineer of 
the Steam Motors Co., Iinc., Springfield, 
Mass. 


William KE. Anderson, formerly designer 
with the Alberger Pump and Condenser 
Co., New York City, is now with the A, §. 
Cameron Steam Pump Works, Phillipsburg, 


N. J. 


M. A. Neeland has been elected president 
of the New York Shipbuilding Corporation, 
Camden, N. J., succeeding S. M. Knox, who 
has been elected chairman of the board of 
directors. 


George H. Sharpe, formerly mechanical 
engineer in the heat and power department 
of the New York Central Railroad, is now 
chief engineer with the Westcott & Mapes 
Co., New Haven, Conn. 


A. KE. Martell, formerly chief engineer 
of the oil-engine department of the South- 
wark Foundry and Machine Co., Philadel- 
phia, Penn., is now associated with Leonard 
B. Harris in consulting engineering, at 411 
Walnut St., Philadelphia 





Engineering Affairs 











The National Safety Council will hold its 
sixth annual safety congress in New York 
City, Sept. 10-15, with headquarters at the 
Hotel Astor A very interesting program 
has been arranged, which includes’ the 
names of 137 speakers. 


The American Gear Manufacturers’ Asso- 
ciation will hold a meeting at the Edge- 
water Beach Hotel, Chicago, Ill., Sept. 14- 
15. The meeting promises to he a most 
interesting one and many important papers 
will be presented and discussed. 


The Twelfth Annual Convention of the 
Smoke Prevention Association is scheduled 
to be held in Columbus, Ohio, in the Deshler 
Hotel, on Sept. 25, 26 and 27. A number 
of interesting papers by prominent engi- 
neers, on the subject of smoke abatement, 
will be presented at these meetings, and 
practical ways of firing locomotives smoke- 
lessly will be demonstrated 








Trade Catalogs 








Knudsen Packless Swivel Joints. Oni- 
versal Valve Co., Burlington, Wis. Catalog. 
Pp. 33x6 in illustrated. 


Form Q Squirrel-Cage Induction Motors. 
Crocker-Wheeler Co., Ampere, N. J. Bulle- 
tin No. 180. Pp. 4; 84x11 in.; illustrated 


Blowers. The Kynon-Evans Manufac- 
turing Co., 15th and Clearfield Sts., Phila- 
delphia, Penn. Catalog No. 16. Pp. 40; 6 x9 
in.: illustrated 


Force Feed Oilers for Gas and Gasoline 
Engines. Manzel Bros. Co., 309-19 Babcock 
St., Buffalo, N. Y Catalog No. 27. Pp. 
34: 6x9 in illustrated. 


Injectors, Syphons, Ejectors. The Eyon- 
Evans Manufacturing Co., 15th and Clear- 
field Sts., Philadelphia, Penn. Catalog No 
15. Pp. 40: 6x9 in.; illustrated. 


Reliance Adjustable Speed Motors, Type 


AS. Reliance Electric and Engineerin 
Co., Cleveland, Ohio. Bulletin No. 101: 
Pp. 24; 843x104 in.; illustrated. 


“Vv. V." Safety Devices and Weatherproof 
Fittings. V. V. Fittings Co., Philadelphia, 
Penn. 3ulletin No. 20-A. Pp. 36; 6x9 
in.; illustrated. Describes the various types 
of safety switches and electrical fittings 
manufactured by this company 
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THE COAL MARKET 





PROPOSED CONSTRUCTION 








Boston—Current quotations per gross ton delivered alongside 
Boston points as compared with a year ago are as follows: 





ANTHRACITE 
—— Circular! — Individual -————_., 
Sept. 8.1917 One Year Ago Sort 8, eg! oes Year yb 
*kKwhe +. 98—5.20 $2.05—3.20 7.10—7.35 3.25—3.5 
——. ee 401.65 2.50—2.65 6.65—6.90 2.70—2.95 
Boiler +--+ sig sis 86 20-2835 «= 18-640 2.8 2.60 


BITUMINOUS 
Prices per gross ton for Boston delivery are as follows: 


——F .o.b. Mines*® . ~— Alongside Boston} ——, 
Sept. 8,1917 One Year Ago Sept.8,1917 One Year Ago 





Clearfields $4.15—4.50 $1.15—1.75 $8.00—8.35 $4.25—5,.00 
“Saaen. 4.40—4.75 1.45—1.90 8.25—8.50 4.60—5.40 


Pocahontas and New River, f.o.b. Hampton Roads, is $4.02—4.19, as 
compared with $2.85—2.90 a year ago; on cars Boston price is $9.00— 
9.25. : P 

*All-rail rate to Boston is $2.60. +Water coal. 


New York—Current quotations per gross ton f.o.b. Tidewater at 
the lower ports* as compared with a year ago are as follows: 





ANTHRACITE 
— Circular’ Individual 1——___ 
Sept. 8,1917 One Year Ago Sept.8,1917 One Year Ago 
Buckwheat $4.00—4.15 $2.75 $4 50—5.1 0 $2. 10—2 ‘75 
BO awe oven 3.40—3.60 2.25 3.25—3.40 2.10—2.20 
Barley ...... %2%.90—3.10 1.75 2,.25—2.75 1.85—1.95 
Quotations at the upper ports are about 5c. higher. 
BITUMINOUS : 
F.o.b. Mine Prices 
Sept. 8, 1917 One Year Ago 
re $6.00—6.25 $4 00—4.50 
Commercial cla aces aha donee lo cee mae A al 5.25—6.00* 3.00 


*Based on Federal Trade Commission suggestion. 


*The lower ports are: Elizabethport, Port Johnson, Port Reading. 
Perth Amboy and South Amboy. The upper ports are: Port Liberty, 
Hoboken, Weehawken, Edgewater or Cliffside and Guttenberg. St. George 
6 in between and sometimes a special boat rate is made. Some bitumi- 
nous is shipped from Port Liberty. The freight rate to the upper ports 
is 5c. higher than to the lower ports. 


Philadelphia—Prices per gross ton f.o.b. cars at mines for line 
shipment and f.o.b. Port Richmond for tide shipment are as follows: 





Line —, Tide - — 

Sept. 8.1917 One Year Ago Sept.8,1917 One Year Ago 
Buckwhe van $2.90 $1.65 $3.80 $2.55 
Rice ye ‘ 1 ema 2.40 1.00 3.40 eaieca 
Dn ceseens 2.20 90 3.30 1.80 
a 1.90 75 2.15 ana 


Pittsburgh—Price of steam coal per net ton f.o.b. mine, Pitts- 
burgh district: 


a ee ee arr’. eee wa ee awe eae ee $3.00—3.25 $0.95—1 .00 
iine-run Oe te ree ee ee ee 3.00—3.25 1.35—1.45 
a a rer nr ort meer 3.50—3.75 1.45—1.55 


Add 40c. per ton for freight charge to Pittsburgh. 


Chicago—Current prices per net ton f.o.b. mines are as follows: 


Williamson Saline West Clinton and 
and Franklin and Virginia Spring- Sullivan 
Counties Harrisburg Smokeless field Counties 
Steam lump .. $2.20 $2.20 $2.25 $2.20 $2.20 
Lump er 2.20 2.20 2.25 2.20 2.20 
eee 2.20 2.20 2.25 2.20 2.20 
ere 2.20 2.20 2.20 2.20 
No, 1 nut 2.20 2.20 2.20 2.20 
noe. 2 nut.. 2.20 2.20 2.20 2.20 
No. 3 nut.... 3.20 2.20 eses eves 
No. 1 washed 2.20 2.20 eee ae 
No. 2 washed. 2.20 2.20 aoe eee: KPa 
Mine-run . 1.95 1.95 2.00 1.95 1.95 
Screenings 1/70 1.70 75 1.70 1.70 


Hocking lump, $2.60; splint lump, $2.40. 
Northern Illinois thin vein—Prepared sizes, $2.65; mine-run, $2.40; 
screenings, $2.15 


St. Louis—Prices pet net ton f.o.b. mines a year ago as com- 
pared with today are as follows: 


Mt. Olive 
and Staunton 


Williamson and 


Franklin Counties -— Standard——_, 


Sept. 8, One Septa 8, One Sept. 8. One 

1917 Year Ago 1917 Year Ago 1917 Year Ago 
6-in. lump.. $2.20 $1.35 $2.20* $1.35 $2.20 $1.10 
9-in lump. . 3.20 14,35 2.208 1.15 320 1.00 
Stea mege.. 2-0 1.35 220° 1.15 2.20 1.00 
Mine-run ... 1.95 1.15 1.95* 1.10 1.95 95 
No. 1 nut. 220 1,35 3.20°* 1.95 2.20 1.10 
®-in. screen 1.70 90 1.70* 0 39 R5 
No.5 washed 1.70 75 1.70* 75 iF .75 

*Strike. 


Williamson-Franklin rate St. Louis, 72%c.; other rates, 57%c. 


Birmingham—Curreps prices per net ton f.o.b. mines are as 


follows: ; 
Mine-Run Lumpand Nut Slack and Screenings 
5 ee $1.90 $2.15 $1.65 
Pratt. Jagger. Corona.... 2.15 ° 40 1.90 
Black Creek, Cahaba ... 2.40 2.65 2.15 


Government figures. 


NMIndividual prices are the company circulars at which enal is sold to 
regular customers irrespective of market conditions. Circular prices are 
renerally the same at the same periods of the year and are fixed according 
to a regular schedule 








Calif., Blythe—The Southern Sierras Power Co., 611-12 Symes 
Bldg., Denver, has been granted a 50-year franchise and plans 
4 —_— a power plant and distributing system. C. O. Poole, 
th. Engr. 

Calif., Chowchilla—The San Joaquin Light and Power Co., 
Fresno, plans to build a substation. Estimated cost, $25,000. 
G. O. Newman, Fresno, Ch. Engr. 


Conn., Waterbury—The Housatonic Power Co., West Main St., 
plans to build a 2-story addition to its power plant on Freight St. 
Estimated cost, $25,000. D. S. Miller, New Haven, Supt. 

Ga., Harlem—J. J. Zachry plans to rebuild his power plant 
recently destroyed by fire. 

Iowa, Dubuque—The Eastern Iowa Electric Co. plans to build 
a transmission line from here to Dyersville, Holy Cross, Luxem- 
burg and New Wine. E. D. Chapman, Engr. 

La., De Ridder—City plans to rebuild its electric light and 
power plant recently destroyed by fire with loss of $15,000....... 

Mass., Clinton—The Roubaix Mills plans to build a 1-story, 
brick power house in addition to its mill. P. E. Meissner, Pres. 

Minn., Donnelly—City plans election to vote on $14,000 bond 
issue for electric light and power plant. 

_ Mo., Kansas City—City Council plans to build an _ electric- 
lighting plant. Estimated cost, $1,000,000. Curtis Hili, City 
Engr. 

N. J., Camden—The Board of Freeholders plans to build new 
pumping and heating systems in its county institutions. 

N. J., Garfield—The Garfield Worsted Mills is having plans 
prepared by Lee & Hewitt, Arch., 1123 Broadway, New York 
City, for a new boiler house addition to its plant. 

N. J., Newton—The Sussex Print Works has had plans pre- 
pared for a new 50 x 150-ft. boiler house. Estimated cost, $10,000. 

N. J., Princeton—The Public Service Electric Co., 759 Broad 
St.. Newark, plans to install an underground transmission line to 
replace its overhead system. N. A. Carle. Newark, Ch. Engr. 

N. J., Trenton—The Public Service Corporation plans to im- 
prove and extend its plant on Brunswick Ave. Estimated cost, 
$200,000. 

N. Y¥., Fulton—The Dilts Machine Co., 1st St., plans to build a 
new hydro-electric power station in connection with its plant. 
Estimated cost, $15,000. Frank Dilts, Pres. 

N. Y¥., Lyons—The Niagara, Lockport & Ontario Power Co.., 
Marine National Bank Bldg., Buffalo, is having plans prepared 
for a new 100 x 150-ft. power house addition. S, Piek, Gen. Mer. 

N. D., Stanlevy—The Stanley Electric Light Co. plans to build 
a power plant. R. F. Wherland, Mer. 

Ohio, Sandusky—The Sanduskv Gas and Electric Co. plans to 
build a transmission line to connect it with the Lake Shore 
Electric Co. 

Ont., Toronto—The Canadian National Carbon Co., 265 Ade- 
laide St., W.. plans to build a power plant in connection with its 
factory. Estimated cost, $25,000. 

Okla., Addington—City plans election Sept. 20 to vote on bond 
issue for an electric-light plant. 

Penn., Altoona—The Penn Central Light and Power Co., 1412 
11th Ave., plans to issue $78,000 bonds for improvements and 
extensions. J. C. Scholl, Supt. 

Penn.. Johnstown—Penn Central Electric Co., Johnstown, plans 
to construct a transmission line from here to Carrollton. 

Penn., Philadelphia—H. H. Collins, 226 Columbia Ave., has 
had plans prepared for a new engine house addition to his plant 
at 1436-1444 North 6th St. 

Tenn., Nashville—Fick University plans to build a new power 
house. 


Va., Newport News—The Newport News & Hampton Railway. 
Gas and Electric Co. has increased its capital stock from $2,- 
375,000 to $4,000,000, and plans to extend its system. 


Va., Springwood—J. Miller and associates, recently incorpo- 
rated with $300,000 capital stock, plans to develop water power 
for electrical purposes. 

Wash., Tacoma—City Council plans to install a 500-kw. motor 
generator set including a 4000-volt alternating-current motor and 
a 600-volt direct current generator together with a concrete sub- 
station building. Estimated cost, $22,000. W. C. Raleigh, City 
Ener. 

Wash., Tacoma—City council has voted to call an election to 
issue bonds in the sum of $3.900,000 to purchase a power site at 
Lake Cushman from the Mason County Power Co. for $400,000 
and the balance to be used in the construction of power plant and 
transmission lines as an addition to the municipal power system. 
A 60-day ontion has already been taken bv the city. A new 
power house, together with the necessary 45-mile transmission 
line, will practically duplicate the existing citv system. The site 
has an ultimate developing capacity of 99.000 hp. The city is 
also making arrangements for the developing of Mineral Lake 
on the Upper Nisqually River. so as to provide a water canacity 
for the La Grande plant of 24,000 kw. on a 50 per cent. load factor. 
The demands in the past few months on the city power plant 
have heen enormous until now the city has practically no surplus 
electric energy for sale. Commissioner of Light H. F. Gronen 
states that if the Cushman site is purchased he will begin imme- 
diately to figure on the development of about 35,000 hp., which 
will entail a unit expenditure of about $2.690000. Tt is estimated 
that the power can be developed for about $45 a horsepower. The 
lake affords a 582-ft. head. The greatest difficultv will be in the 
construction of the 45-mile transmission line, which will have to 
eross the Narrows with an overhead line. 








Wis., Marinette—The Marinette & Menominee Light and Trac- 
tion Co. has had plans prepared for a transformer station. J. B 
Schickel, Mission Point Bldg... Mer. 

Wis., Milwaukee—Milwaukee County is having plans prepared 
for a central power plant to furnish light and power to all county 
institutions. F. C. Phelps, County Clerk. 
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